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SAFETY NOTICE 


CAUTION 


ALL SERVICE AND REBUILDING INSTRUCTIONS CONTAINED HEREIN ARE APPLICA- 
BLE TO, AND FOR THE CONVENIENCE OF, THE AUTOMOTIVE TRADE ONLY. All test 
and repair procedures on components or assemblies in non-automotive applications 
should be repaired in accordance with instructions supplied by the manufacturer of the 
total product. 


Proper service and repair iS imp:irtant to the safe. reliable, operation of all motor vehicles. The 
service procedures recommended and described in this publication were developed for the 
professional service personnel and are effective methods for performing vehicle repair. Following 
these procedures will help assure efficient economical vehicle performance and service relia- 
bility. Some of these service procedures require the use of special tools designed for specific pro- 
cedures. These special tools should be used when recommended throughout this publication. 


Special attention should be exercised when working with spring or tension loaded 
fasteners and devices such as E-Clips, Circlips, Snap rings, etc., as careless removal 
ll'l<IY <:iluse personal injury. Always wear safety goggles whenever working on vehicles or 
vehicle components.. 


It is important to note that this ptJblication contains various Cautions and warnings. These 
should be carefully read in order to minimize risk of personal injury, or the possibility that 
improper service methods may damage the vehicle or render it unsafe. It is important to note that 
these Cautions and Warnings cover only the situations and pr0cedures Chrysler Motors has 
encountered and recommendect Chrysler Motors could not possibly know, evaluate, and advise 
the service trade of all conceivable ways that service may be performed, or of the possible 
hazards of each. Consequently, Chrysler Motors has not undertaken any such broad service 
review. Accordingly, anyone who uses a service procedure, or tool, that is not recommended in 
this publication, must assure oneself thoroughly that neither personal safety, nor vehicle safety, 
be jeopardized by the service methods they select. 


WE SUPPORT 
VOLUNTARY TECHNICIAN 
CERTIFICATION 
THROUGH 


AS: 
C:Er;!TIFlEO 
..... 
SERVICE 
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COMPONENT LOCATION CHART 


COMPONENT 
LOCATION 


A/C Thermostat _____________ On evaporator housing 


A/C Switch _______________ Instrument ponel 


Coolont Temperature Sel"l$Cr ________ Left side of cylinder block )u:rt below 
exhaust mantfold 


ECU--- ---··········-----------Under instrument panel aboVe 
occelerator pedal 


EGR Solenoid ______________ Lett Inner fender pmel ne-ict to oir clearer 


Exhaust Gas Oxygen Sensor ________ ExhCJ.)st rnanifOl.d just above exhaust pipe 


Exhaust Gos Oxygen Sensor Relay_ - ___ R\ght Inner fender pane! 


Fuel lnjectora - - - - - - - - - - - - - - - Between fl.lei rail and intake manifold 


Fuel PumP--------········------lnfl.leltank 


Fuel Pump Relay ____ --- --~ ___ Right Inner tender panel 


fuel Rall_----------~---~-On Intake manifold 


Gear Shift lndic.-ator Light- - -- - 
- - 
- 
~Left side of instrument panel 


Idle Speed Stepper Motor __ -······-- ___ Front of throttle body 


Ignition PoWer Module _________ ~ Rigt1t inner fender panel Behind battery 


In-line Fuel Alter ___ -------- ___ Left frame roil ahead of fuel tank 


Knock Sensor---- - --------- - Lett side of cyllncterblockjU$'t above 1he 
oil pan 


Manifold Air Temperature Sensor ______ Intake manifOld behind body 


MAP Sensor------- - - - - - -- - Dash Panel obove engine valve cover 


Pressure Regulator _________ ........ ·-Front end of fuel rail 


Power Latch Relay ____________ Right Inner fender pone1 


Speed Sensor __ - - - __ ~ - - __ ....... Left side of transmission bell housing near 
top 


Sync Slgnal Generator __________ In distributor 


Tnrottte Body _______________ Topofhiake manifold 


_., ... ~~'?.~~ Posttion Sensor-::::::::::::-_:- - - ___ - Front of ihrottle Body 


I 
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I 
: 
lfl\TRODUCllON 


The 4.0 liter ef'g!ne used tn Jeep Cnerokeo, 
Wogonee;, Ot'.d Comanehe models 
iS 
equipped with seo.uential n1ulti~po1nt fuel 
n;ect1on. n·e sequential mutti··polnt tue! in· 
jeci1on systet:"J has as mony ~el !nje<,.iors os it 
ctoescyllnders. These lnjactorsaremounted 
ln me infdce maifold near the cylinder hec.d. 
Tt;e odvcritages of multf-pohtfuel injection 
ore that at of tr.e cylinders receive on equal 
amount of tuel, and the problem of 1\Jol 
~end 
pwjd!ing is el\mlnated. 


Engine operatioo is rnonoged by a mlcro- 
processorcontTolled device car.ed the Eleo-- 
trontc control Unlt l.ECU). The ECU ls a micro~ 
~ 
tnot mcawes signdS fron1 engine 
sensoo; and provides signals to control en- 
ginesu~ fasoresultottheinpulsand 
f:;e CCU'S operotlor\ ot QCfuoiol$, engine 
performance is con1roled by 1he program 
residing m the ECU. 


Tl".e f~ !rJeciion system hi contro!led by me 
£CU. Based on the inf<Jrmotlon recelved 
rego;dlng present engine condttions. the 
ECU Is crogromrned to provide Q precise 
amzy.;nt of tue1 and me ccrrect ignition tim- 
ing to meet existing engine speed and load 
roq,Jirementii. 


'!he ECU ca!cukltes ignttlon timing and pro- 
videso centre! tofue lg!iffion powet modlJ!o. 
lgnit!On fim'.~ i5 varied by the ECU as needed 
to meet present engine operating requlte- 
mems. !nfofmotbn such as intake monlfok'! 
vacuum, engine speed, manltokl oir tem- 
pcfoh.re, and/or the presence of .spcvk knock 
are used when co!culcrtlng correct ignltion 
'timing. 


Because the ECU controls the Engine· s op- 
eration, It Is otter. dia~ed as the foutty 


component dUf\ng vehlcle service, when 
octuoly cm \nptJt sensrn-or an output actua~ 
1m lsctfault. 


The all' !fuel mirlure lS the ratio ot ow mat is 
mixed with me fuel before It i$ burned in the 
combus'llon chanber. 
A proper air /ft.le! 
mixture l$ essentlol tc ochleve desired j'.:'l'er- 
formonce , fuel economy. and ornissior;S 
requirements. 


Ni oir/l\1el mixture. Ideal forconfro!Jlng ~ 
emisstons and performance IS 14.J porlsot air 
to l port of fuel (measured by weight), 


The proper air true! mixture is determined by 
the ECU which In 11.lrn. contro!S the fuel lnjee· 
tors. The fuel Injectors provide pressurized 
fuel to the intoke maf'liro'.d. 


FEEDBACK 


The 14.7 to l otr/fuel rnbdl.Jre Is critical to 
maintoln optimum performance, fuel econ· 
omy, and emission requirements, lo ensure 
fuattr.e proper air/t...iet mbdure Is maintained. 
me vartous sensors prov!de feedback. to me 
ECU for calCVlotion of the fuel inject Of pulse 
Width. The MAP sensor provJOes hfornldtion 
required for fuel Injector pulse w!dih by 
measuring the pressure (vacuUm} 1n the In- 
take monlfo!d. The Engine Speed Sensor 
provides the crankshaft position and engine 
speed information reqUired fDr t.;el injoctOr 
ene;gllatton and Ignition module timing. The 
Mooifold Ar TempeTOture Sernordnd Engine 
Coolant Temperature Sensors provide the 
$igr'.als required to ac\iust engine speed ond 
olrftuel mOOure tor operation throughout 
variouS temperature ranges. Based upon 
the inforrncrlion received from all of these 
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INTRODUCTION 


sensors, the ECU is Obie to calculate a base 
When the engine is not at a calitfated 
injector pulse width. 
operating temperof!Jre, fuel calculations are 
bosed on an OPEN LOOP strategy. 
OPEN LOOP VS CLOSED LOOP 


Air fuel =ntrol is achieved by two q::iera- 
tional strateg\es: OPEN LOOP and CLOSED 
LOOP control. In OPEN LOOP operation, the 
air /fuel rr1ixture is determi11ed primarity by the 
MAP, engine speed, and engine coolant 
temperature sensors. 


In CLOSED l OOP operation, the above sen- 
sors provide information for-me ECU to estab· 
li$h a base injector pulse wldlti, but the Ex- 
haust Oxygen Sensor signal Is used to lndf- 
co.te whether or not the calculated injector 
pulse rcsuthl in fhe proper air /f\.lel ratio of 14. 7 
part air to 1 part fuel. By monttor1ng the 
exhaust oxygen content wfth the Exhaust 
Oxygen Sensor. the bose injector pulse width 


co1~ be modified to achieve the optimum 
air/fuel ratio. An example of CLOSED LOOP 
operotion is a thermostatically controlled 
housetiold heating system. As the tempera~ 
ture In tho house falls below the setting of the 
thermostat, o Signal rs sent to the furnace. 
The furnace is turr1ed ON, and heat is pro- 
vided. As the temperature ot the house ri$es 
past the thermostat setting, the signal ls inter- 
rupted and the fl.Jrnoce shuts off. 


OPEN LOOP OR CLOSED LOOP 
DETERMINATION 


Operating temperaf\.lre !S doterrnlried by the 
ECU as a result of Engine Coolant and Mani- 
fold Air Temperature Sensor signats. 
The 
engine is In CLOSED LOOP operation If it ~at 
&\Jfficlent operating temperature and either 
In ar1 idle or cruise condition. At these con· 
dltions, the Exhai.Jl;fQxygen Sensor is a factor 
ln deJeimining the proper air/fuel mixNro. 
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WIDE OPEN THROTil.E 


"lhe CCU de1err11ir1es a wide open tt1rotf1e 
condition by interpre11ng signals from the 
Throttle Poo-tion sensor. Atwlde open throttte, 
the engine w\11 or;::x;1rate in OPEN LOOP. 


DECEl.ERATION 


Wher1 the ECU senses a <:Josed throttle con· 
ditlon through the Throttle Posllion Sensor 
and engine speed over 1200 rprr1, ltie en- 
gine is In a deceleratton state and fuel injec- 
tion is shut off. Fuel irl,lection is resumed wt1en 
engine speed decreases below 1200 rpm or 
if the accelerator pedal Is depteS$ed. The 
engine operates in OPEN LOOP during de· 
celeration. 


PUlSE WIDTH MODIFICATION (Al.FACL) 


ALFACL is the correction factor used by lha 
ECU to vary the fuel 'njector pulse width os a 
result of the Exhaust Oxygen Sensor input. 
Extioust Oxygen Sensor voluoa are used ir1 
pulse width calculations only during CLOSED 
LOOP operation. AlFACL varioafrorr1 Oto255 
units and represents the degree of correc~ 
tlon to the boso pu\$e width. 


If the Exhaust Oxygen Sensor reports a rich 
alr/turl mixture, the ECU will vary ALFACL to 
modify the base Injector pulse width to 
decreosothe amount of fuel being suppllecl 
to the engine. tt the Exhaust Oxygen Sensor 
reports o clean alr/fuel mixture, the ECU will 
vary the ALFA CL to increase the amOtJnt of 
fuel being SlJpplied to the engine. Control of 
the air/fuel mtxf\.Jre is optimum duril"l(l CLOSED 
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INTRODUCllON 


LOOP operation wheteAL_FACL l$ voryif'lg ot 
1he vlCinlly or 128 units (midpoint of 1he seole), 
When the system goes inlci OPEN LOOP 
operofiOO, the ALFA CJ. win-return to 128 untts. 
and remain 11xed, When-ALFACL units ore 
iocreosing, :Iha oirftuel mi:<lure is being en- 
riched. When me ALFACL units are decreos · 
Ing, ihe olr/fuel mixture is being leaned out, 
The AlFACL will seldom dec!OOSe to O (z.ero) 
ITTts or increase to 255 units because the 
Exhaust Oxygen Sensor wll usuoKy reoct to 
the ct>.onge Jn exhaust gas before this oc- 
curs. lftt!e ECU cannot control the airftuel 
mixtvte (due to component malfunction ct 
mochank:al foutt:i). ALFACL will. glOdUC!l\y 
romptoonoex:trernootthescC!le{Olftoor',ch 
ald 255 lf too lean), 11' one of these volt,JeS Is 
reached, the system wlll detOl.l~t to OPEN 
LOOP oporcrtlon. 


!f ALFACL continues to operate beloW 128 
units and doeS not rncrecse, the following 
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<."Ondl'lions may be suspected: 


- Fuel prOOS1Jre higher than 39 psl, which 
could be caused by o taulty-t.Je! pressure 
regulator or fuel pump. 
• Dlrty air filter 


~ led..:y fuel injectors 
- Foulty Exhaust OXygon Sensor/circuit 
- rotMy £131~ VOlVe operattonJctCJJ!t 


If AU:ACL continues to operate aboVO 128 
ood does not decrease, itle follow\ngconcfi- 
tiOr.s mov be St.mr;:iected: 


- Fuei pressure to the iJiectors is below Sf,i0Ci~ 
fication, '<I.IN.ch cO!Jld be caused by taulty 
fuel prassure reguloior Ot fuel pump. 
- Clogged fUe! In~ 
- Fovtty 'Exhaust Oxygen 
Sensor/circuit 
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FUEL SYSTEM 


FUEL PUMP (Fig. 1) 


The fuel pump/sending unit assembly is in- 
stul\ed Inside the fuel tank. A large flange 
opening or1 top of the fuel tonk provide$ the 
necessary electrical connections and fuel 
line connocttons. When Installed, theflarige 
seats against the synthetic rubber seal and is 
held in position by a lock ring. ThefUel pump 
Is an electric rotor~I fype. The series wound 
permanent magne1 motor is connected to 
battery power through Cl relay. The pumping 
element contains tive roller chambers that 
alternately draw fuel tron< the tank and force 


it Into the fuel lines. Because it is a positive 
displacement d~ign, the pump requires o 
pressure regulation device. A preMtire regu· 
lator kx:xrted on the tuel rail maintains the 
proper fuel pressl,Jre at all times. The pump 
Itself contains a pressure relief valve that will 
bypass fuel if the pressure in tho supply line 
e:<ceeds approximately 90 psi. Fvel draln- 
bock through the pump ts prevented by a 
ct1eck volvo \nstolled in the fuel outlet. llie 
fuel pump utii:zos o bollost resistor to reduce 
voltage to the fuel pump which reduces fuel 
purrip speed and noise. llie ballast resistor is 
mounted on the left Inner fender In front of 
the EGR solenoid. 


Fuel l"ump 


Figure 1 ~ FUEL PUMP 
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FUELSVSIEM 


ftJ£l PRESSURE REGULATOR (Fig. 2) 


System pressure is maintained by the pro.'1- 
sure regl.lk:T.-o~ rr:ounted crtthe forward end 
of the fuel rail. The Fuel Pre5Sl..lre Koguiator 
cootoins a diaphragm and a coUbfate<:l 
spring. Fuel pressure operates on one side Of 
the diaphragm whl!e spring pressure ond 
Intake rnanlfola voct.r.im operate on the 
other side. The spring obove the diophragm 
ts COf'l$'1"an1ly t:y!ng to clo:>e the cuff.et to the 
fuel toJJJm ine, Fuel acting on the boftorr1 of 
the dlaphrogm w!R opon the outlet ogalmt 
the spring pressure. The spring is caBbrQted 
to open me fl.)0( ouf.et when tt:e p1essure 
dlff$fenttar between the ·injector ond the 
intake manito!d rench&s appro:<lmately 39 
pm. 


1he Fuel Prasrure Regulator iSatso connected 
to intake manlrotd vacuum. me connection 
to Intake monlfo!d \s necessary to maintain a 
constant pre$5Ure differentiOI between me 
fuel injector ond the intake rnonifOld. 1he 
hOldlng presrure of the sj.,ring wiU vary ao-· 
cording to 'ltle orr.our;t of aWst If receives 
from the !rrtoko mori.fold vacuum. INtth low 
voCl.lum. such as ftJJ throttle. very little voe· 
uumoss!StiSovollab!eandthefuJlforceofthe: 
spr!ngi.s exerted to seal the out'.et, thus raising 
posmve fuel preSSUfe. With !'-.ighet vacuum. 
such as idle, fuel pre$$Ute on the botron'l of 
the diaphragm is ossistedby intoke :nanifo!d 
vocuum, thus reducing pcsllive fuel prcw 
""'"· 


' 


8o<.'QUS() a lesser VOllJri1$ offuel is: being used 
at '.die, a greater amount of flJol must be~ 
pa:ssed to tre tar.k ~ maintain the cormct 
fuel P<eSSUte dlffeferIDa!. At higher ~ 
and !Oads. o greater volume ot f-uel Is being 
drown from the tuet rail. Under these condi- 
tions. the flow bock to the tonk ITTJSt be 
restricted or a drop in pressure and volume 
\VOU!d occur. In short, ihe pressure regulator 
maintains o constant pcessuro differential by 
controlling the amount of fuel al\i::lwed io 
enter-the fuel re tum line. As lnfake manifold 
vacuirn changes, 1tie difterentia', pressure 
between the positive pressure in the fuel rail 
Q!'\d the negative presrure (vacuum) in the 
intake mortfold aoo changes. 


A Pressure Maintenance Exornple; 
When htake rnonifoldvacuum Isa steooy 20 
inch&> Hg(~ 1 Ops!), mtual pressure regulator 
must maintain a positive 29 psi fuel pres1Jure. 
So ur.aer these conditions: the fuel system 
(regulated by the pressu;e regtiator) IS push· 
Ing foe{ through the lnjecior and Into the 
intake montfold ot 29 psL 


ln addition. 20 inches Hg (·iO psi) of intake 
monlfoJd vacuum Is assisting the fUel si.tppty 
system bypul\ir.g the fuel into the manifold at 
a negd;lve pres- sure of --10 psi. Therefore. 
with tho positive fuel pressure pushing. ot 29 
psi ond 1he r;ogotlvo intake manifO!d pros.- 
rure (VOCULn1) pulfing at~ 10 psi,the correct. 
fuel pressure of 39 psi into the lntakemonltold 
is e:>tabll$led. 
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FUEL SYS11'M 


REGULATOR VALVE CLOSED 


MANIFOLD VACt,,Jl,lM 


FUEL 
REGULATOR VALVE OPEN 
• 
RETURN 


MANIFOLD VACUUM 


DIAPHRAM 


FUEL 
• 
RETURN 


Figul't'! 2 ~ Fuel Pressure Regulator 
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FUELSYSIEM 


FUEL RAIL (Fig, 3) 


The fuel roil is a manifold with the necessary 
fittings 'for connecting fuel l\nes, injectors, 
ar\d the pressure regu\otof. Because rt $Upw. 
plies fuel to the injectors, an adequate vol- 
ume of fuel under o constant pressure dlf:l'er- 
en11al must be maintained in the fuel rolL 


Each Injector ls installed in a separate fitting 
extending from the roll and Is held in position 
with a pusti on spring clip. 0-rings are used to 
prevent fuel leokage between the injector 
and the intake manifold. 


NOTE; 1he injeetor 0--rings ore different coJ.. 
ors to distinguish their position on the fuel 
Injector. The brown 0--ring must be installed 
on the intake rnan/fold end of the injeetor. 
The remaining block Q--ring is tnsta//ed on the 
fuel rail end of the irilector. 
A qui<~k connect coupler is used to attoct1 
the fuel lines to the fuel roll. n~ere is also o 
quick connect coupler that connects the 
return line flexible hose to the metal retum 
line, The quick connect fuel coupler consists 
of a plostic retainer, two 0-rlngs and a plastic 
spacer, The re1ainer erg ages and locks \nto 
posillon on o raised bead on the fUe\ line. 


Leakage 1hrough the connection i:s prevented 
by 1he dual 0-ring a_rrangement and the 
plastic spacer. To disconnect a fuel line, 
press in on the ends of the plastic retainer 


F11e1 H!lil and disconnect the fuel line. Before recon- 
necting the fuel line, the O~ring sea IS MUST be 
replaced, 


Figure 3 ~ Fuel Rail 
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FUEL SYSTEM 


QUICK CONNECT FUEL LINE O•RING 
REPLACEMENT (Rg.4 & 5) 


Warning: Fuel system pre$$ure rnust be re- 
leased be1ore disconnecting the ruel tne 
couplirigs. See System Diagnosis section of 
this book for details, 


To disconnect the fittings, the retainer has 
1wO tabs that must be squeezed against the 
fuel tube and then pulled outward to discon- 
nect the fuel tube from ttie Quick connect 
coupling. The retainer will stay on the fuel 
fuba whorl the tube Is dlsconriected. The O· 
rings ond spacer will remain in the connec- 
tor. 


A repair kit consisting of replacement O· 
rings, spacer, and retainer are available 
through the parts department. The replace- 
ment parts ore Installed on a disposable 


Rt;/'LACEMEN1 KIT 


(JISPOSABLE PLUG 


Figure 4 - Replacement Kit 
Installation 
' 


plastic plug. 


1. Push kit/disposable plastic plug assembly 
into quick connect fitting unill a ''click'' 
sound is heard. 


2. Grasp the end of the disposable plug and 
pull outwc:Jrd to remove it from the titting. 


3. Push the fuel lube into the quick connect 
fitting until a ''click'' I~ heard. 


4. Verity that the connection is $0Cure by 
firmly pulling back on 1rie fuel tube. Ttie 
tube should be locked in place. 


lnspeci all hoses/clomp connections for 
completeness and ensure that no leaks are 
present. 


- 
- 


Figure 5 - Installing Fuel Tube 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ELEC11!0NIC CONTROL UNIT 


ELECTRONIC CONTROL UNIT (ECU) (Fig. 6 & 7) 


The electronic corrtrol unit (ECU} manages 
the oporatiori of the engine control system. 
It receives information from input sensors 
thotmeosure engine conditions. After proc- 
essing this Information. the ECU contro(s a 
number of ol.Jtputs which regulate engine 
performance. 
The input. processing and 
OlJ\put cycle ensure.~ the engine will meet 
emission, fuel economy and driveability 
requirements. The ECU is located under the 
instrument panel just above the occelerotor 
pedoL 


The ECU receives information from the fol- 
lowing ir'Puts'. 


r Battery voltage signal 
• Manifold absolute pressure (MAP) sensor 
- Coolant ternperoture sensor 
- Manifold air temperature sensor 
• Exhaust oxygen sensor 
- Speed sensor 
- Injector sync signal 
- Engine cronk s\gnal 
- Throttle position sensor (fPS) 


~Air conditioning select signal 
- Air conditioning request signal 
- Geor indicator slgnol 
- Knock sensor 
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The information from these sensors orrives at 
the EClJ in the form ofvottage signals. From 
thesa signals, the ECU is able to measure 
engine pertorrnar)C:e at any given moment 
and colculate a response. 


The ECU contains numerous integrated cir- 
cuits that indude 1wo microprocessors. When 
the ECU responds,one ormoreofthe follow- 
ing output circultS will be used: 


- Fuel injectors 
- Fuel pump relay 
• Idle speed stepper motor 
• Power latch relay 
• 02 heater relay 
• EGR solenoid 
··Ignition power module 
- Shift indcaror light 
- Air conditioning clutch relay 


The ECU can use these outpuTI; to respond 
either directly or Indirectly toengine condi- 
tions reported by the sensors. For example, 
if the oxygen sensor detects o rich air/fuel 
mixture, the ECU can directly reduce Injector 
pLilse width to produce o leaner air/fuel 
rnbcture. Indirectly the ECU can control EGR 
operation by controlling a solenoid that operu 
and closes a vacuurr\ passage to the EGR 
valve diaphragm. 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ELECTRONIC CONTROL UNIT 


Figure 6 - Electronic Control Unit Location 


0 
0 
r-----"--,1 D 
I D 
E 


0 
0 


Figure 7 - Electronic Control Unit Mounting Screws 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


MAP (MANIFOLD ABSOLUTE PRESS\JRE) 
SENSOR (Fig. 8) 


The Manifold Absolute PreSS\Jre (MAP) Sensor 
Is mounted on the do.~h pane\ above the 
valve cover. The MAP sensor L~ the main 
siQ'lal used by 1he ECU to caltrote the amount 
of fuel supplied to the engine. This serisor 
measures manlfold absolute pressure and 
omblentborometric pressure. It provides a O 
to O volt signal to the ECU. The MAP sensor 
receives \ts input Slgnol from a vacuum hose 
connected to the throttle body. The MAP 
sensor puts out o lowvoUoge signal (0.5 to 1.8 
votts) at id!e when manifold vacuum lS high. 
and o higher vottage signal (3.9 to 4.8 volts) 
at deep throttle w!~en manifold vacuum Is 
low. Input voltage to the MAP sensor ranges 


tr om 4.8 to 5.1 volts. Adjusfrnents mode as a 
result of this input will usually affect outputs 
related ·to: 


- injector pulse Width 


~spark timing 
·Idle speed 
• EGRflow 
• shift light 
- 02 heater relay 


Barometric Prmsure Reading· The baromot· 
rlc Pre$ure Value con be used to test MAP 
sensors. A good MAP sensor Wiii road within 
0.60 inches (14 millibars) of the current Baro· 
metric pressure after it IS adjusted to sea 
level. To adjust to sea level. subtract O.l 
inches for every one hundred feet or (1.1 
millibars for every ten meters) above seo 
level. 


·····- 
lilonil•M -km 
--------,,-;----;::;;;:::;:;::: - ... ·-••l"'Pl 
~~_i!_b 


Figure 8 - MAP Sensor 
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4.0 l MULTI'POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


MAP SENSOR (Ag. 9) 


The MAP Sensor is a three-wire pressure sen- 
sitive variable resistor. one wire corries an 
inp(Jt voltage to the sensor. Another wire 
provides the sensor wi'th o ground. The last 
wire carries a return signal from the sensor. 


With low intake manifold pressure (high 
vacuum - usually at idle and cruiw condi- 
tions), the sensor's resistance is high. Wlfh 


• HIGH IW;:UUM 
• HIGH 1'11$1STANCI! 
• LOW OUTP\JT VOl..TAGE 
"'" 
ITPIJT 
"' 
w '"'" 
' 
VOLTS 


A 
• 
c 


r1 


II 


HIGH VACUUM 


' 


(!.OW MANIFOLD PRESSUJU:i) 


• 
MANIFOLD 
VACtJUM 


high \r1take manifold pressure (low vact)um - 
usually at wlde open throttle· or aggressive 
throttle conditions), the sensor's resittar1ce is 
low. 


Although the input to 1he MAP Sensor re-- 
mains constant, changes ln air density cause 
fhe MAP Sensor's retiistance to change. This 
change in resistance causes a change Jn the 
voltage output from the MAP Sensor to the 
ECU. 


• LOW l/ACUUM 
• LOW AES1$TANC!ii 
• HIGH OUTPUT VOLTACIE 


GAOU!llJ --·A~--, 


OUTPUl --~·~~ 
VOL#.GE 


~ VOLTS --""--~ 


LOW VACUUM 
(HIGH MANIPOLO PAESSIJAE) 


• 
MANIFOLD 
~---- 
VACUUM 


Figure 9 - MAP Sensor Concept Schematic 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUlS 


COMPONENT TESTING 


MANFOLD ABSOLlJI~ PRESSURE 
(MAP) SENSOR 


~ 
$oolltnrl<l$1lo\l 


11'ffl:'CT fQll COl.l.Ar:;fD MAP SFl'lOClR 
VAC:Ul.IM HCSC. INSPECT HOSE f<m 't'EARS, 
HOU;J\, AND tr:IW $l'OTS. MAP SIN$Oll HOSl 
$11001.D lit A $IWJGHT LINE FEED Fi!!OM ~TO 
INTAKf r.w-lll'OlD 
1---··---- --- ·-- - 


Rlil'AA Mi Nllet&SNW 
i--· 
··~---···········. --- 


~o' 


UNPLUG 1JAf' SB'IS<lR CONNECTOR, 
T1'$T VOUAGE FROM CONNECTOR 
lUlMl'W. C TO TfRll/jNAf A 
tH.A.RNEllS $1DE) WlTl-1 A ~M 
IMl'fl:lllNCE DICfl'N. VOIJ-OKMMliJHJ 
A. Gl'IOUtll) 
11. OUTI'UT 1/0LTAGI! 
<,: 5 VOLTS 


TtW llif VlllK';l.f USING lllt 


O~B ~ DIAGNOSTIC 1mfGl 


llECONNECT MAP $1'NSOR 
CONNECTOR 


llACKf'ROl!f MAI' SS'NSQR 
LISING A fiGH-JMPODANCf 
OIGITN. VOIJ-OtlM!IArn;i;! ANO TfSf 
OU11'UT VOLTAGE ATTHlldNAL B 


4.li TO~ VOLTS 


0.5 TO l .ft VOi.TS 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


i 


ECU INPUTS 


MAP SENSOR CIRCUIT SCHEMATIC 


ELECmQ';!C CONTROL tNT (ECU) CONNECTOR 
UNDER l/P TO RIGHT Of SIEER!NG COl'JMN 


' 


moo 
00 
0 
00 
' 
00 
0 00 
00 
00 
00 
•• 
00 
•• 
'4 
• •• 
~.o 


MAP 
inpc...'l' 
t ' ' ' ' 


MAP SENSO< C-ONl'r<:CTO< 
CENTER REAR OF ENGINE COM- 
eARTuEIB 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


ENGINE SPEED SENSOR (Fig 10 & 11) 


The magnetic speed sensor \$ mounted on 
the 1Tonsmlasion bell hOusing where ltdeteC"r.l 
the passing of the toothed flywheel. The 
$ignal generated provides engine speed and 
crankst'oft position information to the ECU. 
The ECU uses this information to determine 
proper fuel injection and Ignition timing. 


When a flywheel tooth nears the sensor's 
magnet. the magnet field begins to shift, The 
field then snap$ bock to its original position 
when the trigger notch 1~ aligned with the 
sensor, inducing a voltage in the sensor's 
pickup coll. This voltage ls sent to the ECU. 


A voltage is generated each time one of the 
notehes PQSSeS the sensor. These voltages 
allow the ECU to actually ''count'' ttla pasir 
Ing teeth. Becouso the ECU knows that top 
dead center occurs l 2teeth otterthe trigger 
notch, it can adjust the ignltton timing by 
counting ltiese teeth. The ECU olsO uses 


Information from the speed sensor to deter~ 
mine when to energize the injectors tor fuel 
delivery to the proper cylinders. lhe toothed 
flywheel rotating past the speed sensor, 
contains three notches 120 degrees apart. 
Each notch is separated by twenty teeth 
and is used to locate the position of two 
pistons. Pistons one and Six opproach roe at 
the some tirne and use the same ftywheel 
notch. Piston lwo Is matched with piston five 
while piston three Is matched with piston 
four. From the speed sensor, the ECU knows 
two pistons ore approaching TDC. The sync 
signal generator provides this lnfonnatton. 


NOTE: 
T11e notches are localed on ttJe 
flywheel ta relate precise piston position ta 
the ECU. When one of the notches posse$ 
the speed sensor, ttJe ECU Is Informed that 
the posif'lon or a porffcular set ot pistofl$ - 
such as 1 and 6 - iS 60 degrees before me. 
The twelfttJ tooth after the notch /stop dead, 
cerrter 


Figure 1 O - Engine Speed Sensor 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


SMALL TOOTH 
TRIGGER TOOTH 


FIELD STRENGTH • 
INCREASING 
POSITIVE PULSE 


MAGNETIC FIELD 


FIELD COLLAPSING • 
NEGATIVE PULSE 


Figure 11 ~Engine Speed Sensor Magnetic field waveform Pullem 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


COMPONENT TESTING 


ENGINE SPEED SENSOR (TDC) 


UNPWG Sl'[t0$GISOR 
CONNECTOR 
----- ----- 


MEl\.5ll~!: ~ESISTANCE 
&IWEfN SENOORT!i~MJNAI. 
A Mil} 11'.t<Mll'IAI. 6 WITH A 
HIGl+IMPEDANCE Dl~ITA• 


VOLT~MMlflliR 


J= 
~ 


NOTE: THE SENSOR CAN ALSO BE TESTED USING AND A/C VOLTMETER OR 
AN OSSIWSCOPE wrrH THE ENGINE CRANKING. 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPlllS 


ENGINE SPEED SENSOR CIRCUIT SCHEMATIC 


ELECIRONIC CONTROL UNIT (EClJ) CONNECTOR 
UNDER l/P TO RIGHT OF STEERING COLUMN 


0 OD 
OD 
DD 
oa 
oa 
oo 
na 
oa 
•• 
00 
OD 
00 
OD 
OD 
D'•R 11 


ENGINE sPEED SENSOR CONNfCTOR 


L~FT REM OF CYLINDER HEAD 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


SYNC SIGNAL GENERATOR (Ftg. 12- 15) 


The sync signo! ger1erator, located in tt1e 
distributor works with the speed sensor to 
provide the Inputs the ECU needs lo establish 
arid rr1alntain the proper fuel injector firing 
order. Proper firing order is rnalntained by 
locotlng pistons one and six, As the pulse ling 
rotates in the distributor tt pas.ms through a 
magnetic field (Signal generotor). When the 
pulse ring enters the signal generator, the 
mognetic field becomes weaker -indicot1ng 
the posttion of piston number one. When the 
ring leaves the signal generator. the rno9" 
netic field becomes stronger- Indicating the 
position of piston number SIX. The ECU rEr 
ceives this Information and is able to deter- 
mine the proper order of Injection sequence. 


PULSE RING 


The sync signal generator, ls used to locate 
positions of pistons one and six. The pulSe ring 
rotates through the signal generator for 180 
degrees wtth Its leading and trailing edges 
locating plstor11> one and six. When the- pulse 
ling enters the generator, the ECU will see 
the loading edge of the sync ptJlse telling it 
thot cylinder number one is beginning its 
exhaust stroke. At approximately 76 degrees 
tier ore top dead centeron\tsexhat.iststroke, 
fuel is Injected into the intake manifold otthls 
cylinder. When the pulse ling leoves the 
generator, the ECU saos the trailing edge of 
the sync pulse telling tt piston number Six iS 
beginning Its exhaust stroke. 
At approxl· 
rnotely 76 degrees before top dead center 
on tts exhaust stroke. fuel is lnjected into tho 
manifold ot this cylinder. 


Figore 12 - Sync Signal Generator 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


By looking at boltl the speed sensor input 
and fhe sync signal generator Input, the ECU 
con establi$h the necessary reference point. 
When 1t receives a piston position llignal, the 
ECU then determines the position of the 
pulse ting. If the pulse ring's leadir1g edge 
has Just passed Into the field of the signal 
generator, the ECU has identified piston 
nt,,Jmber one. lft\1e pulse ring's trailing edge 
has just left the field of the signal generator, 
fhe ECU has den1i1'ted piston number Si)(. lt 
con now beg\n firing the injectors in the 
proper sequence and at the proper time, 


lhe ECU will always open an Injector when o 
piston Is on the exhaust stroke. Opening the 
Injector while the piston Is still on the exhaust 
stroke allows time for the fuel to enter the 
intake rnonifold and thorougtily mix with the 
Incoming air during the intake stroke. 


The sequence Of Injector tirnlng can be \llu~" 
1rcrted by tollow1ng the nur11ber one piston 
through two cornple1e engine revOlutions 
{720"). 


EXAMPLE: 


- The cycle starts with the number one pistor1 
at top dead center between Its compres-- 
sion and power strokes({)>), At this time, the 
ECU Checks the for the possibiltty of o spark 
knock. The ECU also checks the sync signal 
from the distributor and determln0ll 1~iatthe 
pulse r1ng Is not passing through ihe signal 
generator. 


·As the number one piston moves through its 
power stroke (00 • 18(1<'), the ECU Checks the 
sync signal and determines that the pulSe 
r1ng ls not passing through the Slgnol genera- 
tor. Near the end of the power stroke, the 
number one cyJlnder exhaust valve begins 
to open. 


2 
3 
4 
5 
6 


Figure 13 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


- During the exhot,Jst stroke(l 80>- 360"), the 
ECU again checks the sync slgnot This time. 
however, the ECU determines thotthe pulse 
ring is passing thl'ough the sJgno! generator. 
This informs 1he ECU thot the piSton opprooch- 
hg top dead center on Its exhaust stroke Is 
the number one piston ~not numbor sbi: pjs.. 
ton. (Although both the number one and 
the number six pistons are approoching top 
dead center, the ECU has now deterrnlned 
\M"lic:ti fuel lnjociOr to energiZe), N.1he nurrbl!r 
one pluton reaches approximately 769 be- 
fore top dead center, the ECU energizes the 
number one fuel ln}ector. Fuel begins to 
spray into the Intake manlfold at the number 
one cylinder Intake valve. The duration of 
the spray (Injection pulse width) varies de- 
pending on the input Signals received by1he 
ECU. 


-· -- 


- A$ the number one piston reaches top 
dead center betWeen the exhaust ond irr 
tuke $1Tokes (3&?), the exhoustvolVe .stamto 
close and the Intake valve starts to open. 


·On tis in toke stroke (360"· 540°), thenur1)ber 
one pistOn draws a precise air{fuel mixture 
into its cylinder. 


- Durlr1g the compression s1Toke (540° - 720'), 
1he number one cylinder lntoke valve closes 
and the piston compresses the air/fuel miX- 
ture. As the piston approaches top dead 
center between the compreroion ood l'J(W{ef 
strokes, the ECU signals the ignition power 
module to fire the number one spark plug, 
lgnifion timing varies depending on input 
Signals received by the ECU. 


=== """''""' .... 
·~ 
- 
........ --... - 
- 
~ 
~;:;,:;:;;;;:::;:;:::::::::::::::::::;::;;;:;,:~ 
- 


Figure 14 
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4.0 L MULTl·POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


"When the number one piston reoches top 
deod center between the compression and 
rxiwer strokas(720"or O"), a new cycle begins. 


NOTE: While the sequence of every cycle will 
ren1ain the same. ft/el injection pulse width 
and injection timing Will vary with changing 
inpvt slgno/s received Dy the ECU. 


Just as the new cycle begins, a snapshot 
token of the 4.0L er1gine cylinders would 
reveal the following: 


~ Cylinder number 1 " Piston number one IS at 
top dead center between its compression 
strokes. The spark plug is firing. 


~ Cyllnder number 2 ~ Piston number two is 60 
degrees (1200 8TDC) into its exhaust stroke. 


FIRING 
lllC 


,, 


FUIEL 
INJECTED AT 
1"' BrOC 


(Fuel injection will begin os the piston IS 
approximately 76<> betore top dead center. 


~Cylinder number 3 ·· Piston number three is 
120 degrees Into its intake stroke drawing the 
fuel/air mix1ure Into the cylinder. 


- Cylinder number 4 • Piston number four is 
120 degrees into its power stroke. 


·Cylinder number 5 - Piston number five Is 60 
degrees (120<' BTDC) into its compression 
stroke. 


- Cylinder number 6 • Piston number six is at 
top dead center between Its exhaust and 
Intake strokes. Near the end of the Injection 
pulse width, fuel is still entering the intoke 
manifold ot the number six cylinder intake 
valve. 


FUEi. 
INJEcn:D 


Figure 15 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


COMPONENT TESTING 


SYNC SIGNAL GENERATOR TE5T 


The Sync Signal Generator ca1 be tested 
using on analog voltmeter. 


1. Insert the pOSitlve ( +) voltmeter lead Into 
the Blue wire (terminal B) of the distributor 
connector. 


2. Insert the negative ( ·) voltmeter lead into 
the GroyW/tr wlre Ctermlnal C) ofdilltrib1.r 
tor connector. 


NOTE: Do not remove tne distributor COflw 
nectorfrom the d!Stributor. lns<W-the voltme- 
ter leads Into the backside of ffie distributor 
connector to make contact with the termi- 
noO. 


3. Set the vottmeteron o 15 volt DC scale. 
Tum the key to the ''ON'' position. 


4. The vottmeter should show approximately 
5.0 volts. 


lf !here is no voltage: 


o. check the voltmeter leads for a good 
connection. Still no VOitage? Proceed to 
step b. 


b. Remove ECU ar1d check for voltage at pin 
C-16ofthe ECU connector and ground 
wtth the harness connected, Still no Volt- 
age? Proceed to step c. 


c. Perform o d!agnosttc test using the DRB ll 
ond the Jeep/Eagle adaptor. 


If voltage is present: 


o. Check contlnutty betWaen the blue wlre 
(terrr1inol B} at fhe distributor conneciot 


ond terminal C· 16 of ECU connector. 


If there is no canttnulfy, ropolr the hom~ as 
necOGSOry. 


b. Check ror continuity between the Groy 
W /tr wire (terminal C) at the distributor 
connector, and terminal C...S of the ECU 
connector. 


If there Is no continuity, repair the harness as 
necessory. 


c. Check for contin~1ify between the black 
wire (terminal AJ at the distributor con- 
nector and ground. 


If there Is no continuity, repair the harness as 
necessary. 


While observing the voltmeter, crank the 
engine; the voltmeter needle should fluctu- 
ate back and forth while the engine iS crank· 
Ing. This verifies that the stator in the distribu- 
tor is operating properly. 


If there \$ no syric Signed generated, replace· 
rnent of the stator is necessary. 


4.0 L MULTI·POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


SYNC PULSE SIGNAL CIRCUIT SCHEMATIC 


• I 


010D •• 
•• 
•• 
• •• 
•• 
•• 
•• 
•• 
"' 
•• 
•• 
•• 
•• 
~·· 
' 
$\'flC supply 
7.1 volts 


syncs\gn 
1 
'"""' i 


4.0 L MULTI-POINT FUEL INJECTIO.N SYSJEM 


ECU INPUTS 


ntERMISTORS 


A 1t1ermlstor is o re5lstor In which retllstonce van.w 
shaiply and predictably wrth t<;imf'.>(lroture. The ther- 
rrWtor's 1~ 
dec~ os~ 
hcToosos, 
~ 
ir.;:reoses o; temperoture docre000$. The .;;hong.. 
Ing resh;tonce ottecls tho voltage drop ocr= th11< 
liernor's tenninols and provides a ~ignol 1Q tha .r<::u 
corresponding to temper oh.ire. 


The c:h<;lnge In ~istdnce In not linea~y related to the 
change in temperature. In other word!;, o Change of 
one degee c:k:Xl$ not oJwo)'l' i;ouSe the some change 
in resiltanco. lhero is. however, a deflntte and pro- 
dicioble ralationshlp between changes ln ternpero- 
ture and the ~~or's change in resistance. The 
thermiITTor Choractef1stlcs Curve 'lhOws typical ther- 
rni!>tor reslslo11co ~ tt'lmperature values. 


Thermistor sensors ml..l!.'t be connected ln1o <'.'.!voltage 
dMdetnetwotk. A five--vottreference i!i1imtoppliedto 
a fixed resistor (ki<'.:<'.JtUd in !tie C<::U) thcrl l!l wired In 
series with the tt1errnlstor. ltle ECU then checks the 
vol rage just ofter or ''downstream·' ofthE! fixed resis- 
tor. 


If the thomilstOf's W$1Stonce 11 hlgn, there 11 not much 
ot o VOll'Clge drop across the fixed r~r 
in the ECU. 


THER'il .. STOl'l CH,lll.o.CTl!R;ISTICS CUIWE. 
R;ESISTANCE (l(.Oh110~) 
• 


• ' 
' 
• \ 
• 
-- 


• 
~ 
• 
'' 
.. 
., 
.. 
"' 
Tll. ... Pf'PlATURE (OECREES 0) 


W"rth o small voltage drop. the ECU ~ensoosomething 
close to reference voltage ju!it ofter the tlxed resistor. 
In foct, if the theITTJirtor's rollistanoe is infinite (open 
circuit). the sTgnolvo~ wm be equol to 'tt1e refer- 
ence voltoge. (RelliMonce shol)ld never ociuolly 
reach Tnftnlty in o property working sensor). 


If the tt'letmistor·s resistance is low. thare is a large 
voltage drop ocros; tnetlxed rl%1'.itorln tt\O ECU. With 
o lorge voltage drop, the ECU ~<;11'1$0S o much lower 
vottoge justottertheflxed resl&tor. Ghouldthe thermis- 
tor's te5istance go to zero (short circuit). the \iignol 
votloQe would be equal to tne reference vottoge 
mint.Ill the voltoQe drop 0Ct0$!J the fixe<:i rasl'.ltor In the 
ECU . (Again, resislunce should never actually go to 
zero In o prope~y working $E<hWr), 


THERMISTOR Rl!SIST,lNCE 
t 
\ 
if::MPE.RAiURE m 


Fl)(EO VOLTAGE 01\0P 


SIGNAL VOLTt.GE 
f 
+ 


r1xeo 
RESISTOR " 
····~- 
''" 
SIGNAL 


Typi1,;111 Thermistor 1'i:mpetalurn·To·Resistante Curve 
Thermil!'IQr 'Joltage Network 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


AIR TEMPERATURE SENSOR (fig. 16) 


The Manifold Air Temperaf1.1re Sensor Is lo- 
cated in the !ntoke manifold where tt meas- 
ures the temperature of the air entering the 
intake manifold. It provides on analog volt- 
age signal to the ECU. The signal Is used to 
compensate for changes In the air density 
due to temperature, 


The alrtemperat\Jre sensor Is c NTC therml!F 
tor-type sensor, Ontemal resistance varies 
opposite with temperature). At cold tem- 
peratures, the resistance ill high. 
As the 
temperature of the air Increases, the resilr 
tonce decreases. 


Air Temperature 
Sensor 


flgure 16 - Air Temperature Sensor 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


AIR TEMPERATURE SENSOR CIRCUIT SCHEMATIC 


ElECTRONIC CONTROL UNIT (ECU) CONNECTOR 
UNDER l/P TO RIGHT OF STEERING COLUMN 


0100 
3 
DD 
r4-~Dg 
DD 
DD 


~D<;-11-'~''-~ 
DD 
DD 
DD 
DD 
D• 
•• 
•• 
L!'."'"'""-""-"'c,. 


air temp 
'"""' 


AIR TEMPERA1UR£ SENSOR CONNECTOR 
NEXT OT THRO TILE BODY 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU INPUTS 


COMPONENT TESTING 


MANIFOLD AIR TEMPERATURE 


DISCONNECT THE 
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ECU INPUIS 


COOLANJ TEMPERATURE SENSOR (fig. 17) 


The Coolant T ernpen:iture Sensor is located 
ln the engine block coollngjacket on the loft 
Side of ihe engine. It provides an analog 
signal to the ECU. 
This signal Is used to 
calcula1e injector pulse width when the 
engine I~ colc1. Input from the coo\onttem- 
peroture wll! atso affect idle speed stepper 
motor position, spark advance and EGR sy&- 
tem operation. 


____ Fronl of 
- 
Vuhicle 


- 


lntake 


Ma~lfllld 


The coolant temperature sensor Is a NTC 
thermistor-type sensor,Onternal resistance 
varies opposite wlth temperature). At cold 
temperatures, !ts resistance is high. k> the 
temperature Of the coolant increCEBS, itS 
resistance will decrease. 


Coolant 
Ttmperalure 
Sensor 


Figure 17 - CQOlanf Temperature 5enoor 
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COMPONENT TESTING 


COOLANT TEMPERATURE SENSOR 
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ECU INPUTS 


COOLANT TEMPERATURE SENSOR CIRCUrl SCHEMATIC 


ELECTRONIC CONTROL lJNIT (F(;U) CONNECTOR 
UNDER 1/P TO RIGHT OF STEERINC> COLUMN 


01 00 
.--~'+~o!g 
00 
00 
00 
00 
•• 
•• 
• •• 
•• 
•• 
•• 
•• 


10 


a..::··~·~·~·~J .,, 
coolant temp 
'""' 


COOLANT TEMPERA11JRF. SENSOR CONNECTOR 
BEHIND !.EFT HANO ENGINE MOUNT 
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ECU INPUTS 


THR01TLE POSmON SENSOR (TPS) (Fig. 18) 


The Throttle Posmon sensor is mounted on the 
throttte body. It contoin.s o poton1iorneter 
operated by the opening and closing of the 
tt,rottte plate. TI1e sensor iriput to the ECU 
allows the ECU to determine precise throttle 
position under all operating conditions. 


NOTE: The throttle body on an automatic 
tronsrniooion equipped vehicle uses o duo! 
function throttle position sensor. This dual 
function sensor provides a ·throttle position 
signal for both the fuel syfilem and the auto~ 
matic transmission computern. 


Procedures for adjustir.g the throttle positton 
&ensors on manual transmission equipped 
vehlcles and automatic transmission 
equipped vet1icles are different. 


Power to the throtl1e position sensor is sup· 
plied through terminal ''A'' with a voltoge of 
approximotely S.O votts. Terminal ''B'' is the 
ground. 


As the throttle plate moves, the sensor pri> 
vldes variable voltage signals to the ECU 
throt.Jghterminal ··c··. The voltage Is directly 
proportional to the throttle angle. When the 
throttle plate is closed, the voltage is low. 
When the throttte plate Is fully open, the 
voltage is high. At wide open throttte, the 
system goes into open loop (Ignores oxygen 
sensor activity) ond Interrupts the signal to 
the A/C clutch relay to tt.Jm off the A/C 
comprC$Sor clutch, (if!t was on). If tho proper 
RPM and closed throttle positions ore met 
(hard decal), the ECU will enter a fuel cut-off 
sfrategy. The ECU will not supply power to 
the injectors. If a hard decal condition does 
not eXlSt, the ECU determines the proper 
Ignition putse width and energizes each In- 
jector. 


NOTE: A clear flood operation can bo ob- 
tained by depressing the accelerator to the 
floor and cranking the engine. This will a/low 
/he engine to crank with out fl)()I delivery 
rrom the Injectors. 


' Throme, 
Positinn 
Stepper ,,,ot11r 
Sensor 
Figure 18 ~ lh!~!.~~on Sensor 
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ECU INPUTS 


POTENITOMETERS 


Poteniometers are typically three--wlre vorJ.. 
able resis!Drs that act as voltage dividers. 
Two wires provide a voltage and ground to a 
resistor elen1ent. A third wlre!sconnected to 
a wiper thot sweeps across tne resistor be- 
tween thet two exlren1e conditions - ®urce 
and ground. This wiper effectivefy divides 
the input voltage depending or1 tts position 
on ftie resistor ond provides a return signal 
voltage. 


F<::ir Throttle Position Sensor applications. the 
potentlometer's wiper is mechanically conw 
nected to the throttle plate. As the throttle 
plate changes position, the potentiometer's 
wiper IS moved ocrossthe resistor. Therefore, 
the value of the return voltage signal directly 
corresponds to -or1y changes in 1he throttle 
plate's posmon. 


5 
Reference 
A 
vo111-~===-< ~"'-----I-~ 
TPS 


ECU 
-- 
Ground 
i-=B.._ __ -+_.. 


Retum Signal lcc---t====_j 


ThrotHe Position Sensor Circuit 


" 
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ECU INPUTS 


COMPONENT TESllNG 


lllROTTLE POSITION SENSOR • ADJUSTMENTS 


MANUAL TRANSMISSION 


llis throttle posi1lon sensor odJU$'hnent uses a 
digital vottmeter, The TPS can be adjusted 
using the ORB II diagnostic tester, Crecam- 
mendedme!hodl. (Rt;fertothe tesfermanua! 
tor instruction!O. 


1. Tum the ignition key to the ON position. 


Do not disconnect the sensor wire homess 
connector from the sensor. Insert the volt- 
metertest 1eods through the bock ottt\e wire 
harness connectorto make contociwith the 
sensor terminals. 


2. CheckthesensorlnpUtvottage, h'\Sertthe 
negative ( ·) voll n1eter lead into the back 
of terminal B. \nsert the postttve (+)volt 
meter leod into the back of termlno1 B. 
Be sure that the throttle plate is in the 
completely closed position against the 
ldle stop. Note the Input voltage. 


" 


3. Check the sensor output voltage. 
Remove the positive ( +) voltmeter lead 
from sensor terminal A and insert it !n the 
back of terminal C. Be sure the throttle is 
closed. Note the sensor output voltoge 
reading on the voltmeter. 


4. DIVide the output voltage reading by the 
input reading. The desired ratio ls .170. 
EXAMPLE: If the input voltage is 5 volts 
and the output voltage Is .85 volts.: divide 
.85 by 5 = .17 or 17%. 


5. If neco?..ssory. adjust the TPS sensor un11J 1he 
correct value Is otrtalned. To adjll$'t Input 
and outputvoltag~. loosen the sensor 
bottom mounting screw and plVot the 
sensor tor a large adjustment. Loosen the 
top senror 111our1ting screw and pivot the 
sensor tor a fine adjustment. Adjust the 
TPS until the correct value is obtained, 


6. Tighten sensor mounting screws $0CUrely. 
Remove the voltmeter. 
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ECU INPUTS 


COMPONENT TES11NG 


THROTTLE POSlllON SENSOR ADJUSTMENT 


AUTOMATIC TRANSMISSION 
This throttle PQ$ttion sensor odjustrnent uses a 
digital vol1meter. The TPS con be adjusted 
using the DRB II diagnostic tester, <recom- 
mended rnelhod). (Refer 1o the tester manual 
for instructions). 


For 1hi5 TPS odjustment, vou rnu~t use the 
square four terminal connector that is at~ 
toched to the throttle position sensor. The 
terminals are marked A, B, C, and D on the 
connector. 


l. Turn the ignition key to the ON pmttion, 


Do not disconnect the sensor wire harness 
connector from the sensor. Insert the volt- 
meter test leads through the bock ofthe wire 
harness connector to make contact with the 
sensor terminals. 


2. Checkthesensorinputvoltoge. lnsertthe 
negative ( ·) voltmeter lead into the back 
of terminal D. Insert the positive (+)volt~ 
meter leod into the back of tennlnal A. 
Be sure that the throtHe plate is in the 
completely closed position ogo!nst the 
idle stop. Note the input vottoge. 


3S 


3. Check the sensor output voltage. R&-- 
move the positive ( +) vottrrie1er lead fron) 
sensor terminal A ond Insert it in the back 
ofterminal B. Be sure the1tlrott1elsclosed. 
Note the sensor output voltage reading 
on the vottmeter.(voltage reading across 
terminals Band D). 


4. Divide the output voltage reading by the 
input reading. The doslred value ls .4.15 
votts. EXAMPLE: If the input vo:toge is 5 
volts and the output vottoge is 4. 15 votts; 
divide 4.15 by 5.,. .83 or 83%. 


5. lt necessary, adjust the TPSsensor until the 
correct value is obtained. To odjusti1~plit 
and output voltages, loosen the sensor 
bottom rnountir1g screw ar1d pivot the 
sensortoro large adjustment. Loosen the 
top sensor mounting screw and pivot 1 he 
sensor for a fine adjustment. Adjust the 
TPS until the correct value is obtair1ed. 


6. Tlghten sensor rnoun11ng screws securely. 
Remove the voltmeter. 
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ECU INPUTS 


COMPONENT TESTING 


THROTTLE POSITION SENSOR TESTING 


lHROTIU: POSrrlON SENSOR (JPS) 
(MANUAL TRANSMISSION) 


1. Tum Ignition swttch to the ON position. 


2. Unplug the Throttle Posttion Sensor con 
nector. 


3. Measure voltage at connector pin term I· 
nol C, (ha mess side) with a dfgltal vottme· 
ter. Meter should register approximately 
5 volts. lfvottage Is Incorrect, test the ve~ 
h!Cle using the ORB 11 dlagnostic t~ter. 


4. Turn the ignition switch to 1he OFF position. 


5. Test for cont!nutty betwffn the throttle 
posttion sensor connector pin B and grounr:l 


using a high Impedance digital vottohm- 
1ne1er, If the circuit Is open. test the ve- 
hicle with the DRB 11 diagnostic tester. 


6. Reconnect the Throttle Position Sensor 
connector. 


7, Tum the Ignition switch to the ON position. 


8. Bock-probe the TPSconnectorwlth a high 
Impedance digital vott'"{)hmmeter. Meas- 
urevottogefrom pin Ctoground. Voltmr.r 
ter should register approximately 0.8 vol ts. 
If voltage is incorrect, attempt to adJLISt 
the TPS using the procedures outlined in 
this manual or use the DRB II dlc.1gnostlc 
tester. 
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ECU INPUTS 


THROTTLE POSmON SENSOR CIRCUIT SCHEMATIC 


ELECTRONIC CONTROL UNIT (ECU) CONNECTO~ 
UNDER l!P TO RIGHT OF STEERING COLUMN 


01 gc 


..--~''+-~·g 
•• 
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•• 
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5 """ 
supply 
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THROTTLE POSITION SENSOR CONNECTOR 
NEXT TO THROTilE BODY 
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input 
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ECU INPUTS 


RELAYS 
Theory Of Operation 


A relay IS an elector-mechanicol device that 
consists of a coll. a resistor or a diode, and 
electrical contacts. The electricat contacts 
Cl'O held In the deenetjzed position by spring 
pressure. When voltage and ground ore 
provided to the coll, ftle coll becomes and 
electromagnet and pulls the contocts to the 
energized position. When either the voltage 
source or the ground ls removed from the 
coll. the magnetic field collapses and spring 
pressure returns the contocts to their de- 
energized position. The resistor or diode is 
Included in the relay to help dis.sipate volt- 
age spikes which may be produced when 
the =ii is de-energiZed. 
Terminal 30 Is usually connected to battery 
voltoge. This battery voltage source con be 


(1) ~ 30 
n 
87A<3> n 
65 Li (2) 
c:::::::i (5) Li 86 
(4) 
'Ti' 


801TOM VIEW OF RELAY 


DE~ENERGIZED RELAY 
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switched (ON and OFF by the lgnmon switch) 
or un-switched (connected directly to the 
batla<y). 


Terminal 87A is connected to terrninol 30 In 
the de-energized position. 


T ermlnal 87 is connected to termlnol 30 In tt'!e 
energized posltton. Ont:e energized, tt\e 
relay supplies battery voltage to or removes 
battery voltage from an operated device 
connected to terrninol 87. 


Terminal 86 Is connected to the electro- 
magnet and usually cormecled to a switched 
battery voltage source. 


Terminal 85 is connected to 1he electro~ 
mognel and Is uruolty connected to a 
switched or un-switched ground. 


RELAY CONNECTOR 


85 
30 


87 
ENERGIZED RELAY 
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ECU INPUTS 


COMPONENT TESTING 


-··· 


RELAY TESTING 
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ECU INPUlS 


ENGINE CRANK SIGNAL (Fig. 19) 


The engine crank signal from the starter relay 
provides a signal to the ECU to indicate 
when the engine starter is engaged. 


When the ECU determines that ttie starter is 
engaged, It storts looking CJt the inputs from 
the speed sensor and the sync signal gen~ 
erator. The ECU uses 1hese signo!S to deter- 
mine spark timing and whether the first fuel 


FUEL PUMP 
BALLAST RESISTOR 
TERMINAL 


IGNITION 
TERMINAL 


injection should cx;cur at cylinder number 
one or cylinder number six. Once synchron- 
ization has been established, the ECU ener- 
gizes the proper injector ond provides the 
ignition output needed to start the engine. 


NOTE: If the ECU detenn/nes that enough 
flywheel teeth have passed Without roceiv- 
lng a synchronization signal. ft will randomly 
select a sequence to start the engine. 


BATIERY 
TERMINAL 


---STARTER 
SOLENOID 
TERMINAL 


Figure 19 ~ Starter Relay 
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OXYGEN $ENSQR (Fig. 20 & 21) 


The Exhaust Gos Oxygen Sensor used on the 
4.0 liter engine Is NOT a voltage generating 
device. This sensor detects exhaust oxygen 
content byoct'ng os a variOOle resistor. The 
exhaust gas oxygen sensorprovldesthe ~CU 
with a feedback signal. By measuring the 
amount of oxygen in the exhaust gases. the 
02 sensor tens the E:CU how well Its ou1put 
signals are property controlling the air/fuel 
ratio. Based on this feedback, the ECU con 
adjust Its outputs to produce the correct air/ 
fuel ratio. 


Variations in the voltage signed from the 02 
sensor serve os oir/fUel ratio indicators. 
changes occur because the 02 sensor acts 
as a variable resistor. When oxygen content 
Is low (rich mixture), thevattage signal will be 
rass than 2.5 volts. 
A lean mixture (high 
oxygen content), the voltage slgnotisabove 
2.5 volts. 


The resistance element in ff)e 02 sensor is a 
small, titania semiconductor. 
The tttonlo 


oxygen sensor mlJst be connected into o 
voltage nefwork. A 5 volt reference is ap· 
plied to a fixed resistor (located In the ECU) 
that is wired In series with the 02 sensor. The 
ECU then checks the voltage be1w~n the 
fixed resistor and the 02 sensor and then 
relates that vottoge to oxygen content. 


The exhaust gas oxygen sensor used on the 
4.0 liter engine contains o heater in the sen- 
sor housing. The heater is a ceramic, resis- 
tance-type element thot operates on 12 
volts supplied through a relay controlled by 
the ECU. The heater is needed to maintain 
the tttunia semiconductor at Its operational 
temperature otappuximately 1475 degrees 
F. (850 degrees C.) 


The oxygen ser1sor heater relay Is controlled 
by the ECU. When the ECU determines high 
exhaust gan rates and exhaust gas oxygen 
serisor heating ls no longer required, the ECU 
comPletes the relay coil grDLTid circuit. When 
the ground circuit is complete, the relay 
contacts oi:ien, and the exhaust gas oxygen 
sensor heater is disabled. 


Figure 20 - Exhaust Gas Oxygen Sensor 
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ECU INPUlS 


COMPONENT TESTING 


EXHAUST GAS OXYGEN SENSOR TESTING 


EXHAUST GAS OXYGEN SENSOR 
OXYGEN SENSOR HEATING ELEMENT TEST 


lhe DRB !I Diagnos11c tester, Jeep/Eagle 
adaptor and the Pawertrain D!agnosttc 
manuals must be ut.ed to test El\haust Gos 
Oxygen Sensor operation. 


The oxygen sensor healing element con be 
tested by using on ohmmeter. 


l . Disconnect the Oxygen Sensor connector 


2. Connect 'fhe ohmmeter test leods bet- 
ween terminals A and B of 1he oxygen 
sensor connector, 


The resistance voll.le should be between 5 
and 7 ohms. Replocethe $enSOf It ohmmeter 
displays on infinite reading. 


HfllTfR GRID 


lllllNIA (LEl'o'IENT 
(Al!SISTANCE VARll!S WITH O, CONl(N!) 


Heeled Titania 0,11ygen Sensur 
·- 
'" 
- 
~ 
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~" 
~NGINt Ll!AN ENGINE RICI< 
RESISTOR 
...._SIGNAL 
t 
VOLTAOC 
f;;)IHl\UST 0, CONTENT 
• 
. 


GROUND 
O, $1\111SOA RESl$lANc:t: 
t 
t 
YDLlAGE DROP ACRO&$ ~l)(f-D RESISTOR 
t 
t 
,.... •••••• A~ FOR 
HEATER GRID 
SIGNAL VOLTAm' 
t 
t 


It._ 
0, SENSOR 


Figure 21 • Voltage Nemork 
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ECU INPUTS 


EXHAUST GAS OXYGEN SENSOR CIRCUIT SCHEMATIC 


El.ECTOONIC CONTROL UNIT CONNECTOR 
l'el(ly ground 
UNDER l/P TO RIGHT OF STEERING COLUMN 
.-~~...:..::...'-""-~~~~~~~~~~~~ 7 
i OXYGEN SENSOR HEATER RELAY CONNECTOR 
NEXT TO RIGtiT fll\ND SfiOCK TOWER 


ELECTRONIC COl'fll<OL UNIT CONNECTOR 
UNDER 1/P TO RIGHT OF STEERING COLUMN 


1:11 gg '' 
"' 
,, 
"" 
9 
,, 
r+-!'i 
"' 
,, 
,, 
,, 
gg 
"''""' 


B+ for o, sensor heater 
l 


OXYGEN SENSOR 
CONNECTOR 
BEHIND LEFT HAND 
ENGINE MOUNT 
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ECU INPUTS 


KNOCK SENSOR (Fig. 22) 


The Knock sensor is threaded into the left 
side of the engine block, It provides o signol 
to the LCU that Indicates any knock present 
during engine operation. The knock sensor is 
made up of a fhln pieicrelectric ceramic 
disc bonded to a metal diaphragm. when 
knock occurs, the diaphragm Vibrotesalong 
with the piezo-alectrlc dillc, producing an 
e!octrical signal. 


As 1he lrrtenstty of vibrations Increase. the 
voltage from the knock serror also increases. 
Bosed on this voltage, the ECU can deter~ 
mine if an engine kr1cx:;k ts present. tf o knock 
Is present, the ECU will retard ignition tin1ing 
bya predetermined valt,,Je on any one cylin- 
der or a comblnatton of cylinders. After l Oto 
15 seconds, the ignition timing will progres- 
sively return to itS value prior to when the 
spark knock wos detected. 


Figure 22 - Knock Sensor 
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ECU INPIIIS 


COMPONENT TESTING 


KNOCK SENSOR 
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VJBAAnNG 
~~~ 
Knook Sensor 
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ECU INPUTS 


KNOCK SENSOR CIRCUIT SCHEMATIC 


ELECTRONIC CONTROL UNlr (ECIJ) CONNECTOR 
IJNDER 1/P TO RIGt-JT OF STEERING COLUMN 


""""' """"" 
ground 


01 CIC 
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l<nook ~erlliOr 
Input 


KNOCK SENSOR CONNECTOR 
BEHIND LEFT HAND ENGINE MOUNT 
JUS'f ABOVE THE OIL PAN 
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ECU INPUlS 


AIR CONDmONING SELECT SIGNAL 


This Input provides a signal to indicate when 
the air conditioning switch is activoted by 
the driver. This information Is used by the ECU 
to determine tho idle speed. 


AIR CONDITIONING REQUEST SIGNAL 


After the driver has selected air condltlonirig, 
the air conditioning request signal provides 
information the ECU from the olr condition- 
ing thetmostot (evoporator switch). This slg- 
nal indicote3 that the evaporator tempera- 
ture i$ in an acceptable ronge for air condi· 
tlonlng oppllcotion. 


This information is lJSed by the ECU to deter- 
mine the required idle speed stepper motor 
position and to octtvote °' deoctiVate1he air 


•• 


A/C 
MODE 


~ 
SELE.Cf 
$WITCH 


.L 


EVAPORATOR 
,_ 
SWITCH 
-' 
AJC 
""' 
PRESSURE 
SWITCH 
A/C CLUTCH I 
REI.AV 


¥ 
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conditioning clutch. When the ECU receives 
on air conditioning request signal, It re~ 
tions the Idle speed stepper motor to In- 
crease idle speed. 1l1e increosed Idle speed 
compensates tor the addltionol engine lood 
caused by the NC compressor. 


NOJE: Whenever the ECU receives the NC 
select and reque5tsiQnats, the IECU energtzes 
the e/ec..'frtc cooling fem by energWng I he 
NC clutch relay- thus sending sysf$m volt- 
age to the A/C cluteh ond the engine coef- 
ing fan relay. Under these conditions, the 
""""""" roJay. ck:ood ~of 
engine 
temperature. 


T 


AIC 
ECU 
SELECT 


A/C REQUEST 


AJC CWTI:H 
CONTROL 


l 


ro' DLESPEEO 
PPER 
STE 
M OTOR 


Iii+ FRO M FUEL 
ELAV 
CUJTCH 
PUMP R 
TO AJC 


TO ENGt NE COOLING 
FAN RELAY 
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ECU INPUTS 


GEAR INDICATOR S1GNALS 


On vehicles with automatic tr<1nsmlssions, a 
gear indicator signal ls ser1t lo the ECU when 
the gear selector lever has been moved to a 
drive range. 
This signal comes from the 
neutroJ safe1Y swttch ond allO'W'S for Idle .speed 
compensation by the ECU. Manua1transmis-- 
sions do not provide a gear indicator signal 
to the EClJ, 
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ECUOUTPUIS 


ECUOUTPUTS 


Based upon Information received rrom the 
various sensors. the ECU controls the follow~ 
ing components: 


Fl.lei Injectors 
Fuo! Pump Relay 
Idle Speed Stepper Motor 
Power Latch Rolay 
Oxygen Sensor Heater Relay 
EGR Solenoid 
Ignition Power Module 
Shift Indicator Light 
Air Conditioning Clutch Relay 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECtJ OUlPUTS 


FUEL PUMP ll:ISl.AY (Fig. 23) 


The fuel pump relay is located on the right 
!nnerfender panel. The feed side otthe relay 
coll is powered by the Ignition switch. The 
relay is energized by the ECU by grounding 
the other side of the coll. lhe relay contacts 
are normally open ond will close when the 
ECU provides a ground poth for 1tie relay 
coil. Battery voltage to the relay coil Is sup· 
plied from the Ignition switch I· 1 terminal. 
Battery voltage through the relay contacts 
originates at a pow~)r splice that Is con- 
nected directly to me oottery through a 
fusible link located ot the starter relay. 


The fuel pump circuit is completed during 
cranking and whenever tha engine is run- 
ning. Jfthe ignition key is turned to the ''run·· 
position, the pump will operate for one to 
three seconds and then shut off. If the ECU 
does not receive a cronk or run signal, It 
deoct1vates the pump by opening the roloy 
C.'011 grour1d circuit. The one to three second 
time llmrt Is used to prevent unneceSS<'.lry 
operation of the pump once the system is 
prossutized. If 1he engine were running, the 
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ECU would maintain the coll ground allow- 
fng contlnuous operation of 1he pump, 


The 1uel purrip relay is an elecfro.rnechanl~ 
cal switch used to connect the electric fUel 
pump to battery voltage. 
ln~ide, the relay 
contains a coll and a set of electrical con~ 
tacts. Externally. the coll and contacts are 
connected to the battery, ignition switch, 
Electronic Control Unit (ECU) and the filel 
pump. 


When connected to the battery through the 
ignition switch and to ground through the 
ECU, the coil becomes an electro-magnet. 
Tt1e rnagnetic tleld generated by the coil 
attracts and moves the relay armature. 
Movement of the armature clooes the raloy 
contacts. When the contacts close. the 
battery circuit to the pump ls complete and 
the pump operates. When the ECU opens 
the relay coll circuit, the magnetic field c<* 
lapses and Spring pressure opens the relay 
contacts. 


4.0 L MULTl·POINT FUEL INJECTION SYSTEM 


ECU OUTPIJIS 


) 


Dl6gnostae 


~"'·~·· ~02:±::::= 


Figure 23 ~ Fuel Pump Relay 
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4.0 l MULTI-POINT FUEL INJECTION SYSTEM 
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ECUOUTPUIS 


FUEL PUMP Rl:lAY CIRCUIT SCHEMATIC 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU OUTPUTS 


POWER LATCH RELAY (Fig. 24) 


The system power latch relay is located on 
the right~hand Inner fender. The power lotch 
re!ay la energized during key on and con tin~ 
ues to be energiZed by the ECU for 3 to 5 
seconds otter the key has been turned off. 
The tlme delay allows the F.CU to reposition 
the Idle speed stepper motor In arrliclpa· 
tion of the next start up, The ECU then 
dl$engoges tt1e power latch relay. 


) 


Figure 24 ~ Power Lateh Relay 
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ECUOUTPUTS 


POWER LATCH RELAY CIRCUIT SCHEMATIC 


latch 
relay 
ground 
1 


B+ LATCH RELAY CONNECTOR 
NEXT TO RIGHT HAND SHOCK TOWER 


4 
' 
c;::;>-,,.-+--ro DIAGNOSTIC CONNECTOR D2- 6 


6AITTIN VOLlAGE FROM 
FUSELJNK 


IO 


.. 
lotched 


ELECll?ONIC CONfl<OL UNfl <f,CUJ 
l.INDER IJ"' TO ~GHT OF STEERING COLUMN 


54 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECUOUIPUTS 


FUEL INJECTORS (Fig. 25) 


The fUel injectors are mounted or11t1e ir\take 
manifold. They are controlled electronlcarty 
and exclusive!y by the EClJ. Because each 
i1lecfcr is connactecl to a permanent ground, 
the Injector is energized when connected to 
battery voltage through the ECU. The ECU 
also controls the amount of time the Injector 
is energlZed. This Is referred to as ''pulse 
width''. 
Pulse width is based on various 
lnpufi\ and calculated by the ECU. The six 
fUel injectors are energized in a specific 
sequence, or !iring order. by the ECU. 


With the injector connected to a pressurized 
fuel supply, a fine mist win sproy from the 
Injector nmzle !nto the intake manifold. The 
injector uses electro- magnetism and spring 
pre(lSIJre 10 open and close the flJel metering 
plunger. When connected to battery volt~ 
age, ihe coll ofW1re in the injector becomes 


an eleciromagnet. 
The magnetic field 
generated in the coil Is sufficient to raise 1he 
plunger off its seat against spring pres.rure. 
When fhe injector c!rcutt is opened by the 
EOJ. the magnetic field will collapse arid 
sprir1g pressure torc011 tho plunger against Its 
seat. 


\Nhenever an injector is opened, it wlU al· 
ways spray a consJster1t amount Of fuel for a 
given amount of pressure. 
Because the 
pressure drop across the injector Is fixed and 
the tuel now rate Is constant, the only re- 
molning var1able is the amount of 11me the 
Injector Is open and spraying fuel. By control~ 
Ung the time the injeetOr is open (p\Ase width), 
the ECU can provide the smaller ornount of 
fuel tor engine idle or tt can Increase pulse 
width to meet maximum fuel demand situ- 
oNons such os wide open throttle. 


Figure 25 ~ F1,1el lnjeciors 
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ECUOUTPUTS 


COMPONENT TESTING 


FUEL INJECTOR DIAGNOSIS AND TESTING 
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ECUOUJPUTS 


FUEL INJECTOR DIAGNOSIS AND TiiSTING 
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ECUOUIPUTS 


FUEL INJECTOR DIAGNOSIS AND 1CS11NG 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ECU OUTPUTS 


INJECTION TIMING (Fig.26) 


The 4.0 Jlterfuel injeo:."tion system ls sequential. 
lhe terrn sequential means the injectors have 
a spe<:;ific firing order and fuel lnJection is 
timed to piston movement. Although its a 
fuel system,sequentiol injection Is more eas- 
ily understood If It Is compared to on lgr,ition 
system. Ignition timir1g n1atches spark plug 
firing to piston position ond spark plugs oro 
fired in a specific order. In fact, on the4.0 llter 
engine, the spork plugs and fl.lei Injectors are 
fired In the some order· 1~2--4. 


In order for the ECU to fire tho injectors In a 
f.Peclftc order timed to cronkShaftond piston 
movement, i1· hos to establish a reference 
point. Establrshlng the reference point re- 


quir~ ECU Inputs from the speed sensor and 
the $'\'TIC signal generator. 


The speed sens.or located on the 1Tonsrnis- 
slon bellhoudng, puvides the ECU wtth ctCl'lk· 
shaft angle and speed. The ECU converts 
crankshaft ,t,petKj mo engine rpm and crrnk· 
shaft angle Into piston position. The toothed 


flywheel, rotating past fhe speed sensor, 
<..'Onluins three notches 120 degrees apart. 
Foch notch \$ separated by twenty teeth 
ond Is used to locate the position of two of 
1tie pistor1s. 


NOTE~ Speed Sensor operation IS detailed In 
the ECU INPUT section of this book, 


Pistons one and six approach TDC al' tt1e 
same time end use the same flywheel notch. 
Piston two Is matched w1th piston five while 
piston thre& 1$ motched with piSton tour. 
From the speed sensor, the ECU knows two 
pistons are approaching TDC. What is does 
not know is which pair of pistons ls opproaeh- 
ing TDC, The sync SignQI generator provides 
this lritormotlon. 


NOTE: The notches oro located on the fly· 
wheel to relate precise plston poslh"on lo the 
ECU. When one of the notches passes the 
speed sensor, the ECU Is Informed that the 
posmon ot o parffcular set of pistons" SIJCh as 
7 ond 6 ·is 60 degrees before top dead can· 
ter. The twelfth tooth after the r1olch Is lop 
dead center. 


2 
3 
4 
5 
6 


Figure 26 • Injection Timing 
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ECU OUTPUTS 


IGNrTION POWER MODULE (Fig. 27) 


The ECU receives inputs from the appropri~ 
ate sensorn. Based on this information, it then 
determines the proper Ignition timing ond 
provides the ignition power module (located 
on the right Inner tender) with the signal to 


) 


1rigger the ignition coll. The ECU colculotes 
and conirols all igr1\tion OJ'.X)rotion. !f spark 
knock Is detected, the ECU will vary sp:Jrk 
timing on a single cylir1der or o combination 
ot cylinders. 
Once fho knock t1os been 
eliminated the ECU will progressively return 
timing to the setting prior to when knock 
occurred. 


Figure 27 - Ignition Power Module 
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ECU OUTPUTS 


EGR SOLENOID (Fig. 28) 


The EGR Solenoid Is located on the left inner 
fender paneL The EGR soler1oid volve is an 
electro-mechanical deVicc that consists of 
an etec1ro-magnet, o vacuum passage, and 
a valve. With key "'ON'', the EGR solenoid 
valve receives constant battery voltage. 
During engine conditions in which EGR is not 
desired (Worm up. idle. wide open throttle, 
and rapid occeleration/deceleration). the 
ECU provide$ the EGR solenoid valve wilh a 
grcund. With a voltage source Ol'ld ground 
provided to the electro·magnet, the sole- 
noid is energized, tl1e valve is pulled closed, 
and vacuum is not permrrted to reach tt1e 
EGR valve. SOLENOID ON "' EGR OFF. 


During engine condttlol"lll 1n which EGR iS 
desired (worm cruise), the ECU opens the 
ground circuit. With the ground cirC1)itopen, 
the electromagnet is de-energti'OO. 1he valve 
opens, and the vacuurn is applied to the 
EGR vatve. SOLENOID OFF= EGR ON. 


NOTE; If the tGR solenoid etectrtca/ connec~ 
tor becomes disconnected, vacuum to the 
EGR valve will be supplied all the time. 


Left Front 
Fender 


froot 
@ 
111 Vellicle 


Figure 28 ~ EGR Solenoid 11~J 
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$h/fflfJI) IX'rlt wheti It b~ 
e~M. A ptoperly Wotk/ng sol<!Jnold will WOik as follows: 


o.&-enmgtwcl Solenoid" w1tt\ vaC1Jum app~d to port B. V<JCIJ\.ltn slwuld vent to port c. and with vocwrn 
appi&d to port A, the &OleMld should hold Vl'.lcuum. 


Energized Solenoid· with vacuum oppliOO to port B. VOCIJl.l!Tl $hOUld Vi;!ntto port A. and with vacuum oppRed 
to port C, the solenoid &hoold hold vacuum. 
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ECUOUTPUTS 


EGR SOLENOID CIRCUIT SCHEMATIC 
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UNDER l/P TO RIGHT OF STEERING COLUMN 
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ECU OUTPUTS 


IDLE SPEED STEPPER MOTOR (Fig. 29) 


The idle speed stepper motor is mounted on 
1he throttle body and ts used by the ECU to 
control engine Idle speed. Thett1rottle body 
is a cast aluminum houSlng containing two 
air flow control valves. One valve, the throttle 
volve, is mechanlcolly operated by o coble 
cor1ne(..'fed to ttie accelerotor pedal. The 
remaining valve is regulated by a stepper 
motor controlled by the ECU. 


The throttle valve regulates off Idle engine 
speed by controlllng the amount of air al~ 
lowed to enter the intake manifold. The 
stepper motor controls engine Idle speed. 


The ECU and ld!e speed stepper motor con- 
trol engine idle by regulating the size of on air 
bypass .oossoge that ra..rtes dr post 1he dosed 
throttle plate. The amount of air ftowlrig 
lhrougt1 the bypa:ss circuit depends on en- 
gine operating conditions at Idle. When the 
engine is cold, the ECU increases engine 
speed by retracting 1he stepper motor p!n, 
thus allowlng more oir to enter the Intake 
manifold. To maintain the proper air/fuel 
mixture, more fuel Is also injected into the 
intake manlfold. The lncreosed air/fuel mix" 
ture, In '11.Jm, raises the engine Idle SJ.)Ood. As 
the engine warms up, the ECU will extend 
the stepper motor pin Into the air passage to 
reduce the an1ount of air by--passing the 
throttle Plate. 


Sensnr 
Figure 29 - Idle Speed S!Gpper Motor 
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COMPONENT TESTING 


IDLE SPEED Sl'Sl'PER MOTOR (Fig. 30) 


The Idle speed stopper motor con be tested 
using the Miiier tool# 755·s (formerly E1e. CT- 
01) exerclSer. 


CAUTION; Proper safety precol.ltions must 
be token when testing 1he idle speed step- 
per motor. 


• Set the porldr\g brake arid block the drive 
Wheels. 
- route all tester cables away from the cool 
ing fans, drive belts, pulleys, and exhaust 
=mponents. 
·Provide proper ventilation while operating 
the engine. 


1.VVith the engine OFF, disconnect the !die 
speed stepper motor wire connector at 
the throttle body, 
2.Plug the ex!ll(clser corinector Into the !die 
speed stepper motor. 
3. Connect the red clip to the battery positive 
(+)terminal. Connect the b!ockcllptothe 
battery negative(~) terminal. 
4,Stort the engine. 


Wt1en 1he swi1ch is in the HIGH or LOW posi- 
tion. the light on the exerciser will flash Indi- 
cating that voltage pulses ore being sent to 
the stepper motor. 


5.Move the switch to the HIGH position, the 
engine speed should increase. Move the 
switch to the LOW position, the engine 
speed should decrease. 
a.If the engine speed changes while using 
the exerciser tool. the idle speed stepper 
motor Is 1unctian1ng properly. Disconnect 
the exerc!Sertool and connectthe stepper 
motor harness wire connector to the step 
per motor. 
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b.lfthe engine speed does not change, tum 
the Ignition OFF and proceed to step 6. Do 
notdi.1connecttheoxercl.Serfromthestep· 
per motor. 
6.Remove the idle speed stepper motorfrom 
the throffie body. 


CAUTION: When checking the idle speed 
stepper motor operation with the stepper 
motor removed from the throttle body, DO 
NO"f EXTEND the plntle more than 6.35mm 
(0.250 In). lfihe pirrtte ls extended more than 
ltiisamountitmayseporate frorr1 the stepper 
motor. The Idle speed stepper motor must be 
replaced If the plntle separ'ates from the 
motor. 


7. With the Ignition OFF, cycle the exerciser 
tool switch between LOW and HIGH posi- 
tions and observe the plntle. The Plrrtte 
should move in and out of the motor. 
a.If the plntlo does not JT\ove, replace the 
idle speed stepper motor. start the engine 
and test the replocement stepper motor 
as outlined in step 5. 
b.lf the pint1e operates properly, check the 
stepper motor bore In the throttle body for 
blcx:::koge ond c1eon os. necetsary. Re-in 
stall the stepper motor. 


!Ol.E SPEED 
F'PER MOTOR 


PINT!)' 


figure 30 ~ Idle Speed stepper Motor 
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ECUOUTPUTS 


IDLE SPEED STEPPER MOTOR CIRCUIT SCHEMATIC 
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ECUOUWUTS 


AIR CONDlnONING CLUTCH RELAY (Fig. 31) 


lhe ECU controls the air conditioning com- 
pressor dutch through a relay. This allows the 
ECU to receive an NC select signal when 
the dr1ver positions the mode lever In the air 
conditioning position. The ECU a!So receives 
a request signal from the air conditioning 
temperature control thermostat. The ECU 
then adjusts idle speed using the idle speed 
stepper motor. Only then can the ECU acti- 
vate the air cond!tlonlng clutch through the 


) 


air conditioning clutch relay. The increased 
idle speed will compensate for the addi- 
tional load =used by the NC compressor. 


The system prevents Idle speed undershoot- 
ing and overshooting due to the changing 
load on the engine caused by the A/C 
compressor. 


NOTE: Whenever the A/C clutch is ener- 
gized. the ECU also energizes the electric 
cooling fan relay. This occurs regardless of 
engine coolant temperature. 


Figure 31 - Air Conditioning Clutch Relay 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


ELECTRIC COOLING FAN 


ELECTRIC COOLING FAN 


An electrlc cooUng fan. in oddttion to the 
engine driven tan, is used on vehicles 
equipped wtth air conditioning or heovy dUty 
cooling. 
Normal operation of the tan Is 
controlled by cooronttemperature through 
o radiator mounted temperature switch. It 
will also operate whenever the A/C Clutch is 
oci'ivoted regardle.w of coolant tempera- 
ture. 


When the engine coolant temperaiure is 
below approximately 19Q<>F (88°CJ - the ra- 
diator switch iS open and will not allow bot- 
teryvoltagetothecoollngtan reiuy. Theton 
does not operate because the relay con- 


•• • 
A!C SELECT I 
SWITCH 


B+ FROM FUEL 
PUMP RELAY 


ECU 
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tacts aro open. When the coolonttempero- 
f\Jre roaches approximately 19\1' F (88°C) the 
radiator switch closes and allows battery 
voltage from the Jgnition swttch to reach the 
relay coil and to ground, thus energitingthe 
relay and ol!owlng battery voltage to 'fhe 
c;;oollng fon motor. 


If A/C is selected, regardless of coolont 
temperature, the ECU provides a grotJnd for 
the A/C relay coil. With-the A/C relay coll 
energi7.ed, the circuit is closed from battery 
voltage to the NC clutch and to tho engine 
cooling tan relay. Since the engine cooling 
fan reloy has a permanent ground. the relay 
is energized and battery vottoge is appl!ed 
to the engine cooling fan motor from the 
ignition switch. 


----TI:! IGNITION 
""'""' 
AADl,tO"OR 
SWITCH 


ENGINE 
M COOLING 
"'" 
""""' 
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EGRSVSTEM 


EeR VAJ.VE (Fig, 32) 


The EGR valve is moun1-ed on the Intake 
manifold. tt is controlled by a EGR tronsduc· 
er and on EGR solenoid. When reql1ired, the 
transducer and the SOienoid allow lntoke 
manifold VOOJUm to pull the EGR valve open. 
Exhaust back pressl1re also helps to open the 
EGR vatve. 


EGR TRANSDUCER (fig. 32 8' 32A) 


The EGR transducer is mounted in line above 
the EGR valve. It controls the operation of 
the EGR valve. 


The EGR solenoid. when energtze by tho 
ECU, restricts vacuum to the EGR transdt.Jcer. 
When the EGR solenoid is not energl?Od, It 
allows vacuum to the EGR transducer. 


The EGR transducer cot)sists of a diaphragm 
and three ports. 


·one port receives an exhaust bock pressure 
signal from o vent in the EGR valve 
hoUSing. 


- one port receives a VOClJlJm slgr1al from 
the intake manifold. 


- one port routes controlled vacuum out to 
the EGR valve diaphragm. 


The transducer Is controlled by exhaust back 
pressure. Vllhen back prwrure is high enoul:tJ, 
ttwl!I close a bleed in the tron$ducerollowlng 
vacuum to actuate the EGR vo!ve. 


When tre engine IS runnlrg, vacwm is appled 
to the solenoid from a vacuum port In the 
throttle body. If the ECU has energized the 
EGR solenoid, vacuum will not flow through 
the solenoid or the transducer. If the sal&- 
nold has not been energi1ed by 1he ECU, 
vacuum will flow through the solenoid and 
the transducer. \fthe exhaust back pressure 
is high enough to close the vacuum bleed in 
the transducer, vacuum will flow to the EGR 
valve. lfthe bock pressure Is not high enough 
the vacuum Will bleed off, When the vac- 
uum reaches ihe EGR valve, the diaphragm 
Is pulled up causing the EGR valve plntel to 
move Off i1 ·s seat allowing exhavst gases to 
enter the intake mor,itold and finally the 
combustion ct1ambers, 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


EGR SYS1EM 


Figure 32 - EGR Valve/Transducer 
············································- 
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VACUUM SIGNAL 
IN FROM EGR - 
SOLEN010 


r/ENTEO VACUUM 
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EXHAUST 
l\ACKPRESSURE 
SIGNAL 


VACUUM SIGNAL 
IN FROM EGR"""' 
SOLENOID 


EXHAUST 
aACKPRESSURE 
SIGNAL 


EGRSY$1EM 


LOW BACK PRESSURE 


EXl'fAUST IN 
t 
(FROM EXHAUST 
MANIFQLD) 


HIGH BACK PRESSURE 


Figure 32A • EGR Transducer Operation 
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4.0 L MULTl'POINT FUEL INJECTION SYSTEM 


EVAPORATIVE EMISSION SYSTEM 


CHARCOAL CAN1$TER (Fig. 33) 


The evaporative Emission Control System 
prevents the release of unburned hydrocar~ 
bons (from liquid gasoline or gasoline vapor) 
into the atmosphere. The 4.0 ltter engine 
utiliZes a venturi In the air cleaner assembly as 
a purge line vacuum source. The effect of 
the venturi increases the speed of the Intake 
air flowing by the p1..1rge inlet slots, As intake 
alrls accelerated past the purge Inlet slots !n 


the Inner walls of the venTI.Jrl, o vacuum Oow 
pressure area) is created between the Inner 
and outer walls of 1he air cleaner assembly. 
Thl$ vacuum ls applied through the canister 
purge l!nes and purges the vapor storage 
canister into the fresh air stream running to 
the throttle body. As engine air flow ln- 
creo.ses. so does the vacuum applied to fhe 
vapor storage conister. An external nipple 
on the outer wall ot the air cleoner OS$e!Tibly 
provides a connection for the canister purge 
line. 


OUTl!R WALL 


'-+-c-•O 
INTAKE AIR 
ACCEL.EFIATED 
.~, 
., 
BV V&N1\IRll 


Figure 33 - Evaporotive Emi$$ion System 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


MODES OF OPERATION 


INTRODUCTION 


In thll; section or the book the ~eparole componerrts 
are ctxnblned Into a func11oolng sy>"frnn. lhe inputs 
the ECU receive ond how tt reacts wtlh th<o! ot.rtputs 
ore ~pioinOO in the following modes of operotlon; 


-Key ON 
- Cror1k 
- WonTFup 
• Id~ Mode • Operoting T emperaturo 
·Cruise Mode - OpQroting Tarnparof\.Jre 
• DElcateraflon 
- Wide Oper1 Throttle 
· Key OFF 


~MliW~ 


r::;;;J '"""'"' l'ftQ"' -fill.IS llODI 


KEY ''ON'' MODE 


When the ECU i~ fl.med to the ON position the ECU 
receiveG lnforrnotlon from tne following inputs' 


- Coolant temperature sensor 
- Air ter11percrture 5ernor 
- Monttold d::lrolute pr€'!l&Jl'e (MAP) sensor 
- Throttle position W!l$Of 


Voltage iSwpplledto ttief\Jel pump rejay ondthe ECU 
complli't0$ ttie pump relay ground circuit for 1 to 3 
ooconds to p~methe tuel line. The system power INtch 
relaylsenetgzedforl to3ooconds. lheECUiloresthe 
MAP rensor baromettlc Pf<;!Wl)ll't input In on11clpotion 
of o start up. The heoting elem&rit In tt1e Ol{)'gen 
:;en:;or Is OctiVoted by the ECU through 1h1;1 r.ormolly 
clowd t1ootor 
relay. 


The EGR OC>lencid is energlled by 1he ECU Whtch 
resklctsoperatton. On rnOtn.JOlfronsmission equipped 
vehicles, the shlftlndicotor lightl$ llll1mlnaledto check 
the lanp operallon . 


• 
- 
()lll'l'U1'$ 
D 
OVl'fVTll """""""""''°"' "'Dllli 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


MODES OF OPERATION 


CRANK MODE 
OPEN LOOP 


During engine cranking. 1he ECU receives lntormo- 
t1on from 1he following lnpuh;: 


- Coolant temperati.re sensor 
- Manifold cir temperoture sensor 
- Manifcid absolute pressure (MAP) sensor 
- Throt11e poslt1ori sensor 
- starter relay 
- Engine speed sensor signal 
- Sync signal generator 
- Battery voltage 


The engine crank Input from thestarterrelay provides 
a signal to the ECU to energize the fuel pump relay 
andtobeglnthesfortsequence. TheECUdetermlnes 
the correct cranking speed (approximately 300 rpm) 
by counting the flywheel teeth passing the speed 
sensor. With the proper cranking Input the ECU wlll 
synchronize the fuel injector opening Olld the spark 
plug firing. The ECU determines the correct Injector 


-- 
... ""'" 
:::='' 


~NEW 
INPUTS 
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p..ilse width and opens the injectors in the proper 
order by supplyITTg a battery voltageslgiol: 
The sync signal input from the di$fributorprovides1he 
sigl"lOI needed by the ECU to locate number one or 
number six piston. When the number one or number 
six piston Ison its exhaust stroke. and the ECU receives 
all other crank mode lnpuh;, the ECU energizes the 
lnJectorforthatpiston. The ECU useseifherplstonone 
or piston six as the number one In the flTlng order. 


Jf the ECU does not receive a sync signal input. ft wil 
randomly select an Injector as number one in the 
flrlng order and use it fo sequence the fuel injectors. 
The engine will proba~y start. but performance wilt 
be noflceably poor. 


NOTE: !fthe ECU detects a wide open fhrottle condi- 
tion, fhe ECU ossi.mesfhato flooding condl1on exists. 
It will open oJI circuits to fhe Injectors and will not 
resune fi.Jeliiiecforaper;rg untl enghespeed reoches 
approldmately 400 rpm. 


The EGR solenoid is energized by the ECU fo resfrlct 
operation. 


twzA NEW D<rlPVTS 
CJ OUTPtlTS FAOM MEVK>IJS MODE 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


MODES OF OPERATION 


WARM-UP MODE 
OPEN LOOP 


During worrr1 up the ECU receivt'l!I lntormalion from 
tha tollowing Inputs; 


- Coolonttemperature sensor 
· Montfold olr ternpercture sensor 
- Mantfold absolute ~·$ 
(MAP) sensor 
- Throttle poMt1on sensor 
• Engine 5p<!led SE>nsor signal 
- Sync signol generator 
- Battery votl!Jge- 
• <;;ear indicator signal (011tomc:rtlc only) 
• Air conditioning select Signal ()f aqupPQd) 
- AJr condltlonITTg reque:;I- l;igr'101 (If equipped) 
- Knoci<; soooor 
- Oxygeri OOl"J$0r 


a.::rtraryvoltOQ(l issupplledtotheoppropriateinjoctor 
• with the correct sequance alld pi.ii$<;! width - by the 
ECU. The proporp1.100wldlh is bO&ed on the following 
ECU Inputs: 


• Coolant temperature sensor 
- Monifi;lld air temperature sensor 
- ManJtol.d absolute pr08lli..te (MAP) senoor 
- Throttle position &erisor 
- Cngino $peed sensor ~tJriol 
- Oxygen ~enoor 


The sync Input l!l monttofed by tho ECU to keep the 
Injector firing sequence In proper orQer. The oxygen 


sensor input Is mon1tore0 by the CCU. 
The ECU 
dmtmln05 the proper Idle speed based on coolant 
temperature sensor and sends o control ~tgnol to the 
Idle speed stepper motor. The throl11e p(Xjtion sonoor 
provides the ECU wltt1 informotion on the ttirottle 
po.!!;!t1or1. This informutton ls U3&d In conjur.ctton with 
1he other sensorn to deteimlne lt1e proper 111,ieclor 
pulre wid11'1 and $pITT ad\lal'lOe. 


lhe ECU operates the alrcondtttonlng dutch tnrough 
ltle clutctl relay tfalr conditioning hus been sefected 
by 'the cttver and requested by the NC thermos-fat, 
The ECU determine$ and conlfols the proper Ignition 
flmlng. On vehicklll equipped with n1anuol 1ransmls- 
sion5. lt1e shift lnQicotor light Is operated by the ECU 
bused on engine speed and lood. lhlt Indicates. to 
ihe driver fhat a 1;1eor change is $LJggeS"led. It the 
suggeirtad shift ls not performed, 11)1) ECU wm rum the 
light out attar 3 to 5 seconds. 


the EGR solenoid Is energized by 1t1e ECU to restrict 
EGR operation. Based on engine coolont ternpe10- 
tl..lre and o timer, the ECU determlne8 the duration of 
tho;. worm up peiiod. When the ECU determines that 
the engine ho:; reached op0fot1ng temperature, 
lrputfrom tho oxhaustoxygensensorl5 check&d and 
the system goos Into clared loop op~c;rlion. lhis 
signifies the ood ot ttie Warm-up mode. 
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NOTE: If the ECU does f)ot fQCQiVe an /np(Jf from the 
coolanttempe!'Ofutesensor,JtwlU.simulafefhe $/IJJ'lSOf 
lnpufby detoulffngto the lnpul lf01n ffle alrtpmpara- 
lure sensor and odd 1/2 degree C. every 86 engino 
revolvfforn. 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


MODES OF OPERATION 


IDLE MODE 
CLOSED LOOP 


At Idle speed, the ECU receives Information from the 
follow1ng Jnpul$; 


• coolant temperature oensor 
• Manifold air temperature sonaor 
- Manifold r.iboolute ~ire (MAP) sensor 
- Throttle positiOn aensor 
- Engine ~eed rerwor signal 
- Sync slgnol generotor 
- ll<:Jtt&ry vortoge 
- GMr indle-:itor signal (outomotic only) 
• Air condlt101\ir1!J :;elect signal (if equpPed) 
- Air oondmoning 1'¢<'.luoot signal (It eQUlpped) 
- Knock sensor 
- Oxygen sensor 
The ECU determines the roqutrod Idle $peed and 


$$'"1<:1$ o control signal to fhe Idle speed stepper 
motor. The ECU operlJt<l!!I the oir coridlttonlng clutch 
throogh the clutch reloy !fair condliiontng h<Jll buer1 


*"lected by the drl\ler and reqll(!$ted by the NC 
thermostat. 


The ECU determln~ and controls the proper Ignition 
tining, ttakru:iok is detected in oneormorecyUndera. 
1he ECU rotordslgnltlont1rnlng. After lOto lt:iseconda. 
igrution timing Will p.-ogreislvely- retum to Its prtorvolue 
once fhe knock <;ondition has been ettmlnoted . 


The oxygen sensor Input 1nfo.-r'noti0r"I Is us&d by the 
ECU to determine the proper oir/1\u;.I ratio. 


The &;ric slgnol Is monitotad by the ECU to keep 
Injector opero"on iri the proper sequence. 


Vottoga 1~ supplied bv the ECU to the opproprlot$ 
Injector. The ECU U'le!i fhls voltage slgnol to ooNtml 
the pt~sawldth (''on·· time) of eoch injector. 


The EGR ~cieriold Is energt!ed by me ECU. This oahol'l 
dtsablesthe EGRsystam byto1ally restricting vocuum 
to the EGRvalve. 
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MODES OF OPERATION 


CRUISE MODE 
Cl.OSEO LOOP 


At cruising speOO, the f:CU roceiviM Information from 
the tallowing lnplJ!s: 


• Coolont femperuture sensor 
- Monlfo!d air temperature sensor 
- Manifold obsolute pre(il;\Jre (MAP) sen:;or 
• Throttle po$111on sensor 
- Engine speed sensor signal 
·Sync llignol generator 
- Battery' voltage 
- Gear Indicator ~ignol (auto1notic only) 
- Air condtt1onlng 6elect :ilg.-ml (If equipped) 
- Air condtltoning request signal (If equippeQ) 
- Knock~~or 
- Oxygen senoor 


The oxygen tenSQf input rnrormattan Is 1.ISOd by the 
EClJ to detenntne the proper alr/tuel ratio. Voltage is 
supplied by the ECU to the approp!'iole injector. The 
ECU use.'Jthisvoltage algool to control the pulse w1dth 
("on" time) ot each injector. The throttle po1iition 
Mirror provides the CCU wlitl informo110l'1 or\ the 
'fti['offie pos111on. This sensor will tell the ECU Ito ciosed 


00 


throttle, wide open throttle, or any position In be· 
tween w pr011ent. T11e ECU u~oo thi3 lntormotlon In 
~with 
other sel'\'IOl'51o dekt.rmlne 1he !'.«'Per 
injector p..1lse wldlh,spcsk advance and Idle sp<;>e<:I 
!Jlepper motor pat;lt1on. 


The Sync signol is monitored by the ECU to keep 
Injector operutton ~the proper sequence. rne ECU 
deten·n;nes ono r;;ontrols the proper ignition timing. rt 
a knock i$de'lected in one orinoie cylinders, the ECU 
retards Ignition timing. After 10to 15seconds,lgnltion 
timing will progressively return to Its p~or value once 
the knock condtlfon nos bean ellmlrloted. 


The ECU breaks the groond klr the EGR solenoid 
ollowlng vacuum to poss. and exhaust gases are cir~ 
culotedthrough 1t1e combustion chamber.;. 


The ECU oparatesthe oircondtiontng <::lutchthrwgh 
the ciutr:h raloy It oir conOitioring has been $elected 
by the d~IAAI' and requ0$ted by the NC thermootat. 


On vehicles \l\lilh o manual tmrnmlssion, the $hilt 
iJ'ldlcato:r light 15 operated by the ECU based on 
engine r.peed and Jood. lhiS indlcCtlei to the drtvP.r 
fhot a gear ch<:lnQO i$ lil..lggesled for nirndmum fuel 
&conomy. 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


MODES OF OPERATION 


DECELERATION MODE 
CLOSED LOOP 


DurirQ decelerutton. the ECU rece1ves Information 
from the following inputs, 


- Coolont temperature ~eruor 
- Mon;fold olr temperot\.lre $erl$0f 
- Montfold ob!iolute prCllllu-e (MAP) $()1)$Qf 
- Throttle ,oOOtion sen~or 
- Engine speed sensor signal 
- Sync signal generator 
• e.ottery voltage 
- Gear indicatur signal (automatic only) 
- Air condtt1onlng select '.iignol (lf equipped) 
- Air eol"\ditioning request Sgnol (It equipped) 
- Oxygen sensor 


- 
NeWJHPUTS 
&1 INPUTS FllOfll -Vll:M> UOOI 
" 


It the proper rprn arid i:.'loood 'throttle condtt1ons ore 


m~t (hord decel), the ECU will enter a fuel cut"<:>ff 


~ffotegy. lhe ECU will not supply power to the inje<;:, 


tor~. Jf a t1ord decel condtt1on does not exist, the ECV 
determines the proper 1nJeclion pulse width and 
eneiglres each injector. 


The ECU determines fhe required Idle Sp&ed and 
sends a signal to the Idle spaed stepper m<;>tor. The 
ECU detcrmlne\l proper ignmon 
timing. The ECU provides a ground circuttrortt1e EOR 


~enoid. The onergiloci $01enoid Interrupts the vac- 
uum l!lgnal and fGR flJnctiofl!I stop. 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


MODES OF OPERATION 


WIDE OPEN 1HROffiE MODE 
OPEN LOOP 


Du~ng Wide Open ThrQtlle, the ECU receivei; intormo- 
tion from the fr.lloWing inputs: 


- Coolant temperature sensor 
- Manifold air temperature wrn;or 
- ManlfOtd ot»olutll! prestuM (MAP) Sel"ISOI' 
- Throttle position sensor 
- Engine speed sensor signal 
- Sync signal generator 
- Elcrttery voltage 
- Kr1ock ""11001 


The ECu control'! the length of Injection by conti·olllrig 
each il\iector's power circuit. 


The Sync Input is monitored by 1he ECU to keep 
Injector operaton In the proper sequence. 


When the ECU determines tho+ o widEi open 'throttle 
condflion exi:;P.;, it cornplet* the grovn<:I to the EGR 
soler1oid. n1e relay irrtem.ipro. tt1e vocuu111 llig1X11 and 
tt"lis tul"lcilon stops. 
Th<;! ECU Qeformin<lll properlgnttlontlmln9. If a knock 
<Xir1d111or. I~ do1ected, 1t1e ECU ratorcts Ignition ttmtng 
end progressively refl..im'J ttie tlming to normal once 
the knock condition hos been eliminated. 


The ECU ignores ttie oxygen sensor Input $ignol and 
provides a predetermined amoU11t otadditionol fuel. 


The ECU energl?:e!< the exhaust oxygen son5or heufe( 
relay, opens tt1e reloy's contoc.1s, and terminates 
powartQ th® sensor·s heottng element. 


The oircond1tionlng clutch relay I~ di$engogad bythe 
ECU vlo the clvtch relay tor approximately 1.S sec~ 
onds. 


on vehicles equipped with manuol1Tonsrni:llilons, the 
stitlt lndlcotor ~ghtl$ operated by the ECU to tndlcota 
that a gear change ii suggested. 


'''"' 
'o'tl'lr'"' 
~ .. ...,. 
., ... , 
;a~~ 


~ 
INPUTS FIKllf PRE'NOUS MOoE 
'-'-'-' 
D 
OUTPUTS FFIOll mEVUlVS lllOOI! 
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4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


KEY OFF MODE 


MODES OF OPERATION 


The fvol. pump retov Is de-energll:ed and fh9 fuel 
pun1p $lop$. 


When the Key is 1\Jrned to the OFF po~rtiori. the ECU 
slops supplying power to tte injec:tors. 
lhe ECU posmons the Idle ~d 
sleppo:ir motor In 
anticipation of the next stat l.P. 
tinttton ~ysttlrn power is *1ut OFF. 


~ 
NEW INPlllS 
D 
INl'YT& FOOU f"1EY!(UJ$ M(lpft 


i:::~:::i::il NEW OUTPUTS 
LJ ouTI>IJT$ rRoN PmMOIJS MOOE 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


SYSTEM DIAGNOSIS 


ECU ON BOARD DIAGNOSTICS 


Features have been provided in the ECU to 
test and monitor some of its various Inputs 
and outputs. Testing is performed at differ- 
ent times during ECU operation. 


POWER UP: During ''power up'' (Key ON, 
Engine not running), the ECU checks for fautts 
in the ignition module (MPA) circutt, fuel 
injector(s) circuits. EGR solenoid circuit, A/C 
relay circuit, Exhaust Oxygen Sensor heater 
circuit B+ latch relay circuit, and the Shift 
lamp circuit. It ls possible, as a consequence 
of these tests, that the DRB II diagnostic tester 
may even determine whether or not the ECU 
is defective. Faults reported via the ORB U 
diagnostic tester, resulting from these 


ECU' 'power up·· tests, are generally perma- 
nent faults and are unlikely to be intermit- 
tent. 


Faults generated during the ''power up'' 
tests will remain stored until the ECU is pow- 
ered down (key off). 


RUNNING: While the engine is running, the 
ECU continuallytests various sensors to deter- 
mine whether or not they are performing 
within a proper operating range. The ECU 
determines the type of fault that occurred 
and how long ago {number of engine starts) 
Is occurred. The following sensors are tested 
by the ECU when the engine is running: 


SENSOR 
TEST INTENT 


Manifold Air 
Check that sensor voltage is 
T ernperature 
between upper and lower limits 
{open or short circuit conditions) 


Engine Coolant 
Some conditions as Manifold P.ir 
T ernperature 
T ernperature 


Throttle Position 
Checks that throttte position lies 
Sen•" 
between acceptable limits (open or short 
circuit =nditions) 


Manifold Absolute 
Checks that sensor voltage is between 
Pressure (MAP) 
upper and lower limits (open or short 
circuit =nditions) 


" 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


SYSTEM DIAGNOSIS 


While the engine is running. the ECU also 
monitors transitions between the RICH and 
LEAN air/fuel state during CLOSED LOOP 
operation. 
If a failure is sensed (lack of 
transition), the system is forced into OPEN 
LOOP and a fault is stored indicating whether 
the sensor failed RICH or LEAN. 


Faults stored in Keep Alive Memory (KAM) 
from tests performed while the engine Is 
running will remain stored after the ECU is 
powered down (Key OFF). A fault must be 
present for a period greater than two sec- 
onds to be stored. 


KAM faults will remain stored while the prob- 
lem is present or until a pre-programmed 
number of engine starts have occurred since 
the ECU has recognized the problem. Once 
a fault has been stored. the ECU will keep 
count of the number of times that the engine 
has been started and the number of system 
attempts to enter CLOSED LOOP. 
If the 
count reaches a preset llmtt and the fault has 
not recurred, it is erased from the ECU. 


Note that faults reported as a result of ECU 
testing while the engine is running, are in 
many cases, intermittent, and as such. may 
or may not be present during the normal DRB 
II vehicle tests. Further, in all cases where a 
fault is reported through the ECU tests. a 
complete DRB II vehicle test should be per- 
formed to determine whether the fault is 
present while diagnostics are being per- 
formed. If the same fault is not reported 
during a DRB II diagnostic test. an Intermit- 
tent fault can be assumed. 


rt must be emphasized that an intermittent 
fault may or may not be the cause of a 
symptom or performance complaint as re- 
ported by an owner. These fault.; should only 


give direction as to which circuit or circuits to 
Investigate (typically, by inspecting and/or 
''wiggling'' the wiring harness and connec- 
tors in an attempt to isolate broken wires, 
frayed insulation, or defective contacis), if 
the DRB II vehide test do not report any 
faults. 


ENGINE STATE DISPLAY FUNCTION 


The Engine State Dlsplay function enables 
the technician to view what the Electronic 
Control Unit (ECU) actually is monitoring at 
the Input and output circuits. The state Dis- 
play provides the information =nverted to 
a value scale familiar to the technician. 


The State Display function ls selected from 
the MAIN MENU by pressing the correspond- 
ing number next to the State Display. Data 
can be viewed at anytime with the key ON 
(even if the engine ls not running}. Pressing 
the (,j,) yes key will cause the tester to move 
down through the following information. The 
(')')no key will move up through the list of 
data. Continuing beyond the last item (by 
pressing successive (,j,) yes's) or backing up 
(by pressing successive {')') no'sJ will result in 
looping through the display items. 
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SYSTEM DIAGNOSIS 


Sl'ATE DISPLAY 


VehicJe Pl'ogrom or1d Callbrottoo COde 
""""" 
Engine Coolant Temperature (H20) 
Manifold Air Temperature 
Tr,rottto Pn'<ilion SAn-mr Status (IPS) 
A/C SEL PRE" CL co (' A/CReque&tonloterrnodohi) 
FGR+ LATCH+ FUEL+ 
ll<Jrometrlc i!>re&'lwre 
VQCuum (MAP> 
RPM 
B:hatist <)l(ygen sensor 
lgnl11on Advoru::e 
Knock information 
Sync Signal 
lf"!oct<;>r P!,1l~a Wi<:lth CM.") 
A<ocl 
ADGAIN "AdOptiv(;) Goin•• 
ADZERO - Adoptive Offset"" 
aosed Throttle Avera9e (CTAV) 
ICAM·02 
KAM· MAP 
KAM-TPS 
KAM-AIR TEMPERATIJRE 
KAM- COOLANT TEMPERATIJRE 
Warranty 


•• a ~'?~ med by tile ECU to adjust to driving 
condifform. or bas"' engine conditions to get to stQI· 
chiomelry foster. 


KAM (Keep AJIVe Memory) 
Foults ore displayed In the format of: Device 


l()( yy Where Device is a designation of the 
sensor monitored, xx is a one or two digit 
r'l..lmber indieating the vo1ue stored for ··1ow·' 
value failures, and yy Is a one or two digit 
N.Jrnber indlcattng value storocl for ''high'' 
value failures, If tt1e ECU de!ecis a low or 
high value tault in one or the sensors moni- 
tored, the respective KAM ser1sor volue will 
be set to 15. It the engine is started ond 
CLOSED LOOP operation is otten1pted and 
the fault iS no longer pt()$E')nt, the respective 
KAM value will be docroased by one. If the 
fault is still Pt'e!let'lt, the vaiue w!IJ remair1 <:1! 15. 
Values of zero <J1e ar1 Indication that no 
" 


··1ow·· or ··r11gt1'' value fault has been de- 
tected tor o specific test bythe ECU. Values 
less 1 har115 or1d greater than O ore an indico .. 
tion that the ECU has detected a toutt at 
some time, but that fOUlt is not present 
during this start cycle. 


KAMS Foutt Displayed ore: 
Eichaust Oxygen (02) Sensor 
MAP Sensor 
Throttte Position Sen$0r 
Manifold Air Temperature Sen$0r 
Engine Coolant Temperature Sensor 


MIN/CUR/MAX 
This display option allows the technician to 
observe the ope:otion of up to six different 
engir10 sensor values over time. lnformotton 
Is displayed as three separate fwo-dlgit 
numeric voh.ies. The first value displays the 
minimum reading. The second value dis- 
ploys fhe current reading. ·1ne last value 
diSplays fhe moxim1Jm reading. 
The six 
components fhat con be monitored are: 


-MAP Sensor 


~Exhaust Oxygen Sensor 
·Throttle Position Sensor 
-Engine Coolorlt Ten1peroture Sensor 
-Manifold Air Temperature Sensor 


~CAW CAveroge loomed ckxled throttle value 


The Mln/Cur/M(l)( display can be used to 
observe the effects of Intermittent toults in- 
trodutx1d either through a rood test or 1hrough 
a ''wiggle test''. fypicol values for sensors 
range from 2 to 252. Values less than 2 or 
gracrter tnon 252 usually lnclk:;ote thot a sensor 
rs shorted or disconnected. In using the Min/ 
Cur/· Max di~play, one sho1Jld look tor sud- 
den changes in either the minimum or maxi- 
mum values. Sl)dden changes are usually an 
indication oflntermittont faults. 


4.0 L MULTI-POINT FUEL INJECTION SYSTEM 


SYSTEM DIAGNOSIS 


ECU CHECKOUT PROCEDURE 


The conditior1 of the ECU is determined by 
the elimination of other potentially defec- 
1ive cornpor\ents or wiring faults in a specttlc 
circuit, Even though the ECU is determined 
lo bo faulty by process Of elimination, ttshould 
not be reploced until tt hos been retested 
after sorne basic screonrng procedures hCl\le 
been performed. 


Most electrical/eleciron!c devices ore incor- 
rectly dlagnored as l'oul1y (.jue to problerr\'I 
wfth Connectors, even though the ocfuol 
component or device Is in working cor1df- 
11on. Aside from the possibiltties of a poor 
mechanical connection between compo.- 
nents and harnesses, poor contact is tre-- 
quentty the consequence of ihe insulating 
propert1es of SLuiace oxides and other con· 
taminants, Often the rnere act of dlscor1- 
necting and re·connecfing a component 
will abrade contact points sufficiently to 
provide tor proper conductivity between 
mating connectors. 


Before on ECU Is replaced, all o1her cornpo- 


" 


nents and wiring relevontto a cir curt mU$f be 
exomined by following the steps ouf1ined in 
o diagnostic foutttree. It' the ECU Is suspect: 


1. Carefully disconnect 'the ECU from the 
harness. 


2. Inspect the hamess connector and ECU 
for foreign material on the connector pins. 
Wipe the connector pins with o standard 
coritac.."t cleaner to rernove ar1y oxides. 
contorninotion, etc. 


3, Inspect the ECU homess connector for 
ber1t or rnissir1g pins, broken wires, n1issin9 
wires, improper or misi;ing insulotion. etc. 
Repair or replace as r1ecessa1y. 


4. h'l$pecl tt)e ECU for bent or missing pins. 
Replace os necessory. 


5. Corefully connect the ECU to itie ECU 
tiorr\ess and retest using lhe ORB JI diag- 
nostic tester. 


6. tf the vehicle does not poss the test. and 
foils wtth tt1e SAME taul1 niessoge as expe- 
rienced earlier, reploce the ECU. 
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MECHANICAL 


FUEL PRESSURE TEST (Fig. 34) 


1. Remove the cop from the pressure test 
r.iort on the fl.lei rail. 


2. connect 1he 0-60 psi fl.Jel gouge from the 
MS 1942 FUEL GAUGE SET or equivalent, to 
t!)e pressure fltttng on the fuel ran. 


3. start the vehicle, the fuel pressure should 
be approximately 31 psi with the vacuum 
hose connected to the pressure reguJo~ 
tor. The flJel pfe$Sure should be opproxi- 
matefy 39 psi with the vacuum hose dis- 
connected f'rom the pressure regulator. 


Figure 34 - Fuel l're$$ure Test 


FUEL SYSfF.M PRESSURE RELEASE PROCEDURE 


The 4.0 liter fuel system IB under constant 
pressure of l 9to 39 psL Thls pressure must be 
released before servicing any fuel supp!y or 
return system component. 


l . Disconnect the oottery negative coble. 
" 


2. Remove the 'ft.lei tank filler neck cap to 
release fl.Joi tank pressure. 
3. Remove the cap trom the pressure test 
port on the fuel rull. 


WARNING: DO NOT AUOW FUEL TO SPILL 
ONJ'O THE ENGINE INTAKE MANIFOLDS. Pl.ACE 
SHOP TOWELS UNDEll THE PRESSURE PORT TO 
ABSORB FUEL WHEN THE PRESSURE IS RELEASED 
FROM THE AJEL RAIL. 


4. Place shop towels under the fuel pressure 


test port. 
5. Usir1g o small screwdriver or pin punch, 
push the test port schroder valve in to 
relieve the pressure. Absorb spilled fuel 
with stiap l"owels. 
6. Remove shop towels ond dispose of 
properly. 
7. Install cap over pressure test port. 
8. Install tuel tonk filler neck cop. 


ELECTRICAL 


DRB II DIAGNOSTIC TESTER 


Use the DRB II diagnostic tester along with 
the Jeep/Eagle adaptor# OT53129 on all 
l 987 ~ 1990 fuel injected models. Refer to the 
Powertroln Diagnostic Procedure manuo!S 
for fault codes and test procedures. 


The DRB II dlag nostic tester O'"ld oOoptor will 
be able to perform System Tests, state DJs.. 
play ,and Throttle Position Sensor CTPS) adjust~ 
rnents on the fuel system. The DRB II wiH also 
be able to dlsplayfaultSthat con be stored in 
the ECU'S ""ON BOARD'' diagnostics. 


IDLE SPEED SfE".PPER MOTOR TESTING 


f-?eferto the Idle Speed Stepper Motor com~ 
ponent testing section of thio book. 
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DIAGNOSTIC CONNECTOR PIN 
LOCATION 


4 
1 ) 
s , 
" 
6 
3 "' 


CONNECTOR Dl 


1987 • 88 MODELS 


CONNECTOR D 1 


1. TACH SIGNAL 
2. NOTUSED 
3. ECU GROUND 
4. NOT USED 
5. BATIERY(+) 
6. FUEL PUMP(+) 


CONNECTOR D2 


1. ECU OlJTI"ljT (TX) 
2. RX DATA (ECUl 
3. LATCH RELAY 
4. IGNITION 
6, LATCH 0+ 
6. A/C CLUlCH 
1. IGNITION GROUND 
fl. SENSOR GROUND 
9. OXYGEN SENSOR HEATER 
10. NOT USED 
11. SHIFTLNVIP 
12. NOTUSED 
13. NOTUSf:D 
14 NOTUSED 
15 AUTOMATIC TRANSMISSION DIAGNOSIS 


~ 
3 
6 
9 
12 
15 


I> 
2 ' 
8 
11 
14 
-- ------· 
1 
4 
7 
IO 13 
II 


CONNECTOR D2 


1989 • 90 MODELS 


CONNECTOR DI 


1. IACHSIGNAL 
2. NQTUSF.D 
3. ECU GROUND 
4. ANTf,,LOCK BRAKES 
5. 8A'fTERYC+J 
6. FUEL PUMP ( +) 


CONNECTOR D2 


) . ECU OUTPUT (l)O 
2. RX DATA (ECU) 
3. LATCH RELAY 
4. IGNmON 
S. ANTI·LOCK BRAKES 
6. A/C CLUTCH 
7. IGNmON GROUND 
8. SENSOI< GROUND 
9. OXYGEN SfNSOR HEATER 
10. NOTUSED 
11. SHIFTl.AMP 
12. 8+ LATCH 
13. NOTUSED 
14. CHECK ANTI-LOCK BRAKES 
15 AUTOMATIC TRANSMISSION DIAGNOSIS 
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ECU CONNECTOR PIN 
LOCATION 1987 - 90 MODELS 


A 


~l.ccocccco~lf 
CDllllt>DCllllOOC 
81 
812 


l. INJECTOR # 3 
2. INJECTOR # 6 
3. INJECTOR # 2 
4. INJECTOR # 4 
S. FUEL PUMP RELAY 
6. NOT USED 
7. OXYGENSENSORRELAY 
8. SHIFT LAMP 
9. LATCH RELAY 
10. EGR/EVAP SOLENOID 
11. NOTUSED 
12. A{C RELAY 


c 


1. SPEED SENSOR(+) 
2. NC REQUEST 
3. START 
4. P/N S'IJITCH 
5, SYNC. 
6, MAP SENSOR 
7, TPSSENSOR 
8. AIRlEMPERATURESENSOR 
9. NOT USED 
l Cl. COOlANT lEMPERATURE SENSOR 
11. INJECTION SUPPLY 
12.. lX (SERIAL DATA) 
13. NOT USED 
14. MAPSENSORSUPPLY(+) 
15. TPSSUPPLY(+) 
16. SYNC.(+) 


• 


l. INJECTOR# 1 
2. INJECTOR # 5 
3. AISA 
4. AISA1 
S. AISC 
6. AISC' 
7. BATTERY(+) 
8. IGNmON 
9. NOTUSED 
10. LATCHED B+ 
11. GROUND 
12. GROUND 


D 


1. SPEED SENSOR(-) 
2. NC SELECT 
3. SENSOR GROUND 
4. NOT USED 
5. NOT USED 
6. NOT USED 
7. NOT USED 


moo 
00 
00 
00 
00 
00 
00 
00 
00 
oo 
00 
00 
00 
00 
00 
P1•1111 


8. KNOCK SENSOR GROUND 
9. OXYGEN SENSOR INPUT 
10. INJECTION SUPPLY 
11. RX<SERIALDATA) 
12. NOTUSED 
13. SPARK{DWELL 
14. NOT USED 
15. NOT USED 
16. KNOCK SENSOR 
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